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PREFACE 

TO THE 

FIFTH EDITION. 



I HAVE deeply felt the responsibility of undertaking the charge of 
a new edition of this the most important work of the late Dr. Golding 
Bird. His extensive knowledge, his skill in handling his materials, 
and his lucid narrative, have greatly increased my diflSculty. These 
I cannot emulate, but to fulfil my trust both to the profession and the 
memory of my friend, I have earnestly labored. My first thought 
and object has been to bring the work fully up to the present period, 
and at the same time, as far as possible, to preserve throughout his 
delicate touch. In doing this, the new matter has in some places 
been woven into the text, and in others thrown into notes. In a 
literary point of view it might have been more correct to have reduced 
the whole to a simple narrative, but from feelings of respect, I have 
hesitated to remove some passages and plates, although they may 
have lost a portion of their value from the recent progress of scientific 
inquiry. 

In preparing this edition, I have made free use of the works of 
those who have labored in the different parts of the same field, and 
it is a pleasure in this place to record my obligations to Dr. Andrew 
Clark, for his valuable counsel ; Dr. Day, for his " Contributions to 
Urology"* as well as for his excellent and most useful translation of 
Lehmann's " Physiological Chemistry ;** also to Dr. Hassall, the able 
reviewer of the previous edition, to Dr. Letheby, Dr. Johnson, Dr. 
Pavy, and others. I have mentioned the names of these physicians 
in the body of the work, in connection with their respective subjects, 
but here also I feel called upon to acknowledge my debt to them, and 
my high estimation of the usefulness of their labors. 

* " British and Foreign Medico-Chirurgical Review." 
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Dr* Garrod's lectures before the College of Physicians have been 
printed since my remarks on diabetes were prepared ; but, on con- 
sideratioDj I see no reason to alter or qualify what I have written on 
the subject. 

The use of the microscope is now so generally taijgbt in the schools, 
that any attempt to urge its claims to attention might be out of place- 
But I say emphatically to our students: *'Do not neglect yoEr 
opportunities; in the hurry and labor of general practice, you will 
have little leisure to give to the study of the instrument, and without 
it you can but imperfectly fulfil your duty, either to yourselves or 
your patients." Instances arc numerous, where without its aid much 
knowledge would be missed, or greater errors committed. I may, 
however, mention one instance of late occurrence* A gentleman came 
to me one morning in a state of great excitement ; he stated that on 
being called at night to micturate, it was some time before the urine 
began to flow, and that only after straining and the apparent removal 
of some obstruction. On looking into the vessel in the morniDg, he 
found a small reddish mass imbedded in the urates at the bottom ', he 
secured and brought it to me, I put it under the microscope^ and 
found at ooce that it consisted of fibre of voluntary muscle, and con- 
cluded that it had most probably been dislodged from between the 
teeth, and had been spit into the vessel. The gentleman left me 
disburdened of the idea of hceraaturia and calculus. 

Dr. Lionel Beale*s work on the microscope is, I believe, the best 
on the subject, and M. Pillischcr, of New Bond Street, has manufac- 
tured an instrument which he calls his student's microscope ; and in 
justice to him it ought to he known that he first brought within the 
student*s means a good instrument at a reasonable cost. 

In conclusion, a word is due to the memory of the author. His 
time and his strength, both of body and mind, were given to the 
profession, and he reaped, as a natural consequence, its highest 
rewards ; but those who knew him best, felt that he had brighter 
hopes beyond, which supported him through a life of sickness, and 
comforted him at its close. 
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TO 

DR. ADDISON, 

SENIOR PHYSICIAN TO GUY'S HOSPITAL, ETC. 



October 24th, 1844. 

Mt dbar Sir : 

It is now thirteen years ago since I first found myself within the 
walls of Guy's Hospital, a stranger and unknown. In a short time 
my admiration and respect were excited by your profound knowledge 
and experience as a physician, and for your zeal as a teacher. But 
I soon experienced another feeling, that of gratitude, for numerous 
acts of the most disinterested friendship ; and for which I must ever 
remain your debtor. 

I cannot look back upon my past career, so far as it has extended, 
without gratefully acknowledging how much I owe to your example, 
and to the exertion of your friendly influence, from the time I took 
my seat upon the pupils' benches, until I had the high honor of being 
appointed your colleague. 

That your health may be preserved, so that our profession may, 
through a long series of years, possess you as an ornament, and 
Guy's Hospital long enjoy your assistance as its distinguished physi- 
cian and teacher, is the sincere wish of 

Your obliged and grateful friend, 

GOLDING BIRD. 
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In preparing the fourth edition of this work for the press, I have 
anxiously endeavored to render it as useful, and to give to it as practi- 
cal a character, as possible. If in any case I may appear not to 
have noticed some of the more recent contributions to the literature 
of the profession on the now popular subject of urinary pathology, 
it has not been from oversight, or want of respect to their authors, 
but simply from their having been unsupported by my own observa- 
tions. 

Among many works which have lately issued from the press, I 
would, on all the surgical bearings of these subjects, draw attention 
to the practical value of Mr. Coulson's treatise on " Diseases of the 
Bladder and Prostate Gland,*' a most safe and useful guide to the 
management of these difficult cases. To the translation of Lehmann's 
" Physiological Chemistry," prepared for the Cavendish Society by 
my accomplished friend, Professor Day, of St. Andrew's, as well as 
to the " Medical Chemistry" of Mr. S. E. Bowman, of King's Col- 
lege, I would refer for those minuter chemical details connected with 
humoral pathology, which are necessarily excluded from this work. 
To those who wish for an accurate guide to the microscopic appear- 
ances of the fluids of the body, and their crystalline elements, I 
would strongly recommend the beautiful and cheap series of drawings 
(** Atlas der Physiologischen Chemie,") by Dr. Otto Funke, of Leipsic. 
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I cannot but feel that the subject-matter of the last chapter demands 
some explanation, and I fear it may be thought that I have introduced 
it without its possessing sufficient connection with the pathology of 
urinary deposits. The subject of a more rational and philosophical 
system of therapeutics, one more consistent with an inductive plan of 
inquiry than we at present possess, has for many years been with me 
a cherished idea, and I had hoped to have been permitted to have 
contributed something to the common stock of knowledge on this 
subject, one of the most important in its bearings on our mission of 
alleviating the distresses of sickness, and of combating the effects of 
disease. Severe and protracted illness, with which it pleased Divine 
Providence to visit me in the early part of the past year, rendered 
a diminution of labor, and a more limited devotion to the duties of 
my profession imperative. I have been, therefore, made deeply sensi- 
ble that such an inquiry must fall into other and more vigorous minds 
and abler hands. Still I hoped, that a brief summary of what I had 
been able to make out respecting the action of some diuretic agents, 
might appear in these pages without censure. 

I now send forth this edition with deep feelings of gratitude for 
the kindness with which the three previous impressions have been 
received. 

48 Russell Square, 

February, 1853. 
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Another edition of this work having been called for (the last 
having been out of print for nearly a year), I have endeavored to 
amend and improve it as far as my more extended experience has 
permitted. Anxious not to increase its bulk, I have re-written rather 
than added ; and in offering this edition to the notice of my profes- 
sional brethren, it is my urgent desire that it may be found more 
worthy of the favor and patronage they have so generously accorded 
to the two previous impressions. 

During the past year, science in general, and this branch of medi- 
cine in particular, has experienced an irreparable loss in the death 
of that sound philosopher, accomplished physician, and amiable man, 
Dr. Prout. To his labors we are indebted for the existence of uri- 
nary pathology as a science, and we owe to him very many of the 
vast results which have of late years made organic chemistry so rich 
a field of observation. For it may well be doubted whether the 
renown of a Liebig, as well as of other illustrious physiological che- 
mists, could have ever attained its present deserved eminence, had 
not the fallow ground of organic analysis been broken up by the 
patient industry and untiring energy of our late distinguished coun- 
tryman. Only those who commenced their studies in organic che- 
mistry previous to the last fifteen years, can have any idea of how 
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much we owe to Dr. Prout, and they can never appreciate the enor- 
mous amount of difficulties be had to contend with. 

Commencing his task at a time when the atomic theory was hardly 
generally admitted, when the laws of chemical combinations were 
very imperfectly known, he had not only to carry investigations, 
over which the beacon-light of previous laborers was so dim as 
merely to show how little was known, but he had to invent and con- 
trive his very means of research. Yet his zeal was so tempered 
with prudence and an ardent love of truth, that the accuracy of 
nearly all the results of ultimate analysis made by him more than 
thirty years ago, remain unimpeached by the recent observations of 
the most celebrated chemists, aided by all the refinements of our 
present means of investigation. 

Dr. Front's name will descend to posterity as that of one who has 
not lived in vain, — of one who has left us a noble example of scien- 
tific zeal curbed by caution, of patient labor guided by a logical 
mind, and of extensive acquirements rendered more attractive by the 
modesty of their possessor. 

48 Ru88i£LL Square, 

March, 1851. 
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URINARY DEPOSITS, 



DIAGNOSIS, PATHOLOGY, &c. 



CHAPTER I. 

PRELIMINARY DETAILS CONNECTED WITH THE CHEMISTRY OF 
THE URINE. 

Demonstration of the chief Constituents of the Urine, 1-13 — ^Mucus, 3 — Uric Acid, 
4 — Urea, 5— Creatine, Creatinine, 6 — Coloring Matter, 7 — Hippuric Acid, 8 — 
Sulphuric Acid, 9 — Chlorine, 10 — ^Phosphate of Magnesia, 11 — Lime, 12 — 
Crystalline Salts, 13 — Quantitative general Analysis, 13-15 — Apparatus required, 
16 — Estimation of Solids, 17— of Urea, 18 — of Uric Acid, 19 — of Inorganic 
Salts, 20 — Clinical Examination of Urine, 22 — Non-sedimentary Urine, 23 — 

' Sedimentary Urine, 24 — General Rules for discriminating Deposits, 25 — Tabu- 
lar Analysis, 26 — Microscopes, 27 — Pillischers' Lenticular Microscope, 28. 

1. As it is probable that many practitioners into ^hose hands this 
volume may fall, have not had many opportunities of becoming fa- 
miliar with the chemistry of urine, nor more than acquainted hj 
name vfith its chief constituents, I have thought the following intro- 
ductory remarks might not be unacceptable. It is indeed quite 
essential that every one, who purposes making himself acquainted 
with the important bearings of urinary pathology on the practice of 
his profession, should be at least acquainted with the characteristics 
of the most important constituents of the secretion. I would there- 
fore advise the student to carefully repeat the processes described in 
the following paragraphs (2-13) before proceeding further, with 
the assurance that his subsequent researches will be thereby much 
facilitated, and the whole subject rendered much more intelligible. 

3 
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A. Demonstration of the chief Constituents of the Urine. 

2. In suggesting the following directions for enabling the reader 
to become personally acquainted with the most important ingredients 
of the healthy urine, I am anxious to be regarded as addressing those 
who are complete novices in chemical manipulations. Directions of 
this kind are of course quite useless to the adept. By the processes 
described in the following pages, any one can satisfy himself of the 
existence of the most important elements of the urine with a very 
small expenditure of time and trouble, and with no greater amount 
of chemical knowledge than necessarily falls to the lot of every prac- 
titioner of medicine. 

The urine chosen for examination should be some passed into a 
glass vessel immediately on rising from bed. 

3. Examine the urine by holding it between the eye and the light; 
a delicate cloud of mucus (331) will be observed floating in it. On 
passing the urine through a paper filter, the mucus will be left upon 
it in a thin varnish-like layer. 

4. Gently warm about an ounce of the urine, concentrating it, 
unless it be already of moderately high specific gravity, to half its 
bulk ; pour it into a conical wine-glass, in which a few drops of hy- 
drochloric acid have been previously placed, and set it aside. In a 
few hours a thin crystalline pellicle, varying in hue from a reddish 
brown, to almost perfect black, will be observed on the surface ; this, 
on agitation, breaks up arid falls in minute crystals to the bottom of 
the vessel. A drop of the fluid containing these crystals should be 
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placed on a slip of glass and examined by the microscope. The 
fascicular and laminar crystals of uric acid will be readily recognized 
(Fig. 1). The crystals thus obtained, being impure, must be washed 
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with water, dissolved in a few drops of hot potash, filtered, cooled, 
and treated with hydrochloric acid to excess, and the crystalline de- 
posit then examined. 

5. Place about a teaspoonful of urine in a watch-glass, and evapo- 
rate it to about one-third its bulk by the heat of a lamp. When 
cold, add an e(Jual bulk of colorless nitric acid ; in a few seconds 
crystals of nitrate of urea will fill the vessel. If they be collected 
on blotting-paper and dried by pressure, they will present a fine 
satin-like lustre, resembling, under a lens, laminae of mother-of-pearl 
(Fig. 2). Even this little trouble may be saved by placing a drop of 
urine on a plate of glass> and adding to it an equal quantity of 
nitric acid. In a space of time, varying from a few minutes to half 
an hour, a solid white mass of satin-like lustre will be left, chiefly 
composed of nitrate of urea. 

6. Evaporate an ounce of urine to a syrupy consistence, and allow 
it to cool. Carefully decant, after a few hours' repose, the dense 
supernatant fluid from the deposited salts. Warm it in a watch- 
glass, and dissolve in it a piece of fused chloride of zinc, the size of 
a small pea, and set the whole aside for twenty-four hours. On then 
examining it, a deposition of minute granular crystals will be ob- 
served. They consist of a triple compound of zinc and chlorine, 
with creatine and creatinine. Under the microscope their appear- 
ance is quite characteristic (Fig. 3), consisting of radiating crystals 
like minute zeolites, and exhibiting beautiful colored rings by polar- 
ized light. Their crystalline form becomes more obvious by dissolving 
them in a drop of water on a slip of glass over a spirit-lamp, and 

Fig. H. Fi^. 4. 





allowing the solution to evaporate spontaneously. These crystals 
were formerly mistaken for those of lactate of zinc, from which they 
differ most completely. This salt crystallizes in rhombic prisms (Fig. 
4), and does not present the radiating 'structure. Liebig proposes 
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the following method of oblaming creatine from freah urine: Treot 
the urine with lime-water and chloride of calciucOj to precipitate the 
phosphates, filter the liquor, and separate the crystalline inorganic 
Baits by evaporation. Treat the decanted liquor with chloride of ssinc, 
and allow it to stand for a few days ; a mass of crystals will then be 
obtained, consisting of creatine and the triple compound alluded to 
above. Dissolve the crystals in boiling water, and treat them with 
hydrated oxide of lead, until there be an alkaline reaction. Remove 
the oxide of zinc and chloride of lead by filtration^ free the fluid 
from the lead and coloring matter by means of animal charcoal^ and 
evaporate to dryness. Treat the residue, which consists of creatine 
and creatinine^ with boiling alcohol, which takes up the creatinine 
and leaves the creatine. The crystals, which are very distinct, are 
represented below from a specimen prepared by Dr, A, Clark. Being 
thickj they cannot be perfectly shown without altering the focus dur- 
ing the examination (T'ig, 5), 

The creatinine may be obtained from the alcoholic solution men- 
tioned above, and the crystals assume the following form j they are 
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taken from a plate in Dr. HassalVs paper in the twenty-third num- 
ber of the "British and Foreign Medico-Chirurgical Review" 
(Fig. 6). 

1\ Fill a test-tube one*third full of urine, boil it over a lamp, and 
add immediately one-fourth its bulk of hydrochloric acid^ The pro- 
duction of a fine pink or purple color will at once demonstrate the 
existence of the peculiar carbonized cohrintj matter of the urine (100). 
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8. Hippuric acid exists in too small a quantity to allow of its de- 
tection in human urine. As it is, however, quite necessary to be ac- 
quainted with its appearance, a small quantity of the urine of a 
horse or cow should be obtained for its demonstration. For this pur- 
pose, fill a watch-glass with the urine of one of these animals, and 
evaporate it over a spirit-lamp to one-half or one-fourth of its 
bulk. When nearly cold add an excess of hydrochloric acid, taking 
care not to lose the mixture from the violence of the effervescence. 
Set the whole aside, and in a few hours, beautiful linear, and gene- 
rally branched crystals of hippuric acid will have formed, often so 
abundant as to render the whole nearly solid (203). Collect these 
crystals, wash them with a little cold water, dissolve them in boiling 
water, filter the solution, and set it again aside to crystallize ; when 
crystals of pure hippuric acid may be obtained. 

9. Add to some urine in a test-tube, a small quantity of dilute 
nitric acid. On then pouring in a solution of nitrate of baryta, a 
white precipitate of sulphate of baryta will fall, thus indicating the 
presence of sulphuric acid. 

10. Having in the preceding experiment added nitrate of baryta 
until all the sulphuric acid has been precipitated in combination with 
the earthy base, pour the whole on a filter. On adding to the clear 
fluid which passes through, a solution of nitrate of silver, the pro- 
duction of a dense white precipitate, insoluble in nitric acid, will 
demonstrate the presence of chlorine (114). 

11. Place a drop of the urine on a slip of Fig. 7. 
glass, touch it with a glass rod dipped in liquor 
ammonise, and after two or three minutes' 
repose cover it with a piece of thin glass. 
Place it under the microscope, and the beau- 
tiful and highly characteristic crystals of the 
combinations with p/i<?«p/«?n<? oad, with mag- 
nestay and ammonia, in elegant stellse (Fig. 
7), will at once indicate the existence of the 
two former substances (106). 

12. Place a drop of urine, as in the last experiment, on a piece 
of glass, and add a drop of a solution of oxalate of ammonia. A 
cloud will immediately form from the precipitation of oxalate of limej 
and on examining this, after an hour's repose, under the microscope 
(using an object-glass of at least one-fourth inch focus), it will be 




38 



PRELIMINARY REMARKS. 



found to be composed of minute cohering crystals, each presenting a 
square outline (214-218). 

13. Place a few drops of urine carefully in the centre of a slip of 
glass, and evaporate them to dryness. When nearly dry, examine 

Fig. 8. 




them under the microscope, and little octohcdra of cJiloride of sodiujn 
will be visible. The urine passed shortly after breakfast is usually 
the best for exhibiting the crystallization of the salts of the secretion, 

Fig. 9. 




as it contains less organic matter than that passed at other times of 
the day. A few drops of such urine examined after evaporation on 
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a glass plate exhibits very beautiful crosslets and daggers, variously 
modified, of chloride of sodium (Fig. 8) : mixed with these, dentritic 
and plumose crystals of phosphate of soda are frequently visible. 
Some of these have been described as consisting of hydrochlorate of 
ammonia ; but as they can easily bo obtained from a solution of the 
ashes of urine, they cannot possibly be composed of this salt. In 
Fig. 9 is a microscopic representation of the crystals left by the eva- 
poration of a drop of the watery Solution of the ashes of urine. The 
crystals marked a are those of chloride of sodium ; the others consist 
of the tribasic alkaline phosphate of soda, formed by the process of 
incineration from the rhombic salt (107). I have never met with 
any satisfactory evidence of the presence of crystals of hydrochlo- 
rate of ammonia in the residue of the evaporation of urine ; although 
there can be no doubt of the frequent presence of small quantities of 
that salt in the urine."" 



* Dr. Marcet, in the twenty-second number of the " British and Foreign Medico* 
Chirurgical Review," has detailed the description of two new acids which he has 
detected in human urine. He states that after the extraction of urea hj the addi- 
tion of ether to the alcoholic solution of dried urine, the strongly acid mother-liquor 
is evaporated at a low temperature, baryta water being previously added, to avoid 
the decomposition of the organic substance contained in the solution. The acids 
are then set free by the addition of sulphuric acid in excess to the remaining aqueous 
solution, which is shaken in a flask with alcohol and ether, and allowed to stand ; the 
ether soon rises to the surface, possessing an acid reaction, though not from the pre- 
sence of the sulphuric acid, as it remains, with the small quantity of urea left behind 
by the first operation, dissolved in an inferior layer of water. The supernatant ethe- 
real solution is decanted, and repeatedly w^ashed with water and alcohol, ether being 
occasionally added to supply the deficiency caused by evaporation during the above- 
mentioned process. An acid solution 



in ether is finally obtained quite free 
from urea and sulphuric acid, and re- 
markable for its beautiful pink color 
when observed under transmitted light. 
Decant the solution for the last time 
through a filtering funnel, and allow the 
inferior layer of water to run out; and 
then evaporate the acid ether at the tem- 
perature of the atmosphere. Twelve 
hours afterwards the remaining liquid 
is found covered with prismatic color- 
less needles, which can be collected and 
dried upon filtering paper, and the sides 
of the vessel are covered by an amor- 
phous pink deposit. 



Fig. 10. 
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14. In this manner the existence of the following constituents is 
demonstrated in urine : 

Urea, ... By experiment, .... 5 

Uric Acid, 4 

Creatine and Creatinine, 6 

Coloring Matter rich in Carbon, 7 

Uippuric Acid, 8 

Mucus, 3 

Chlorine, 10 

Sulphuric Acid, 9 

Phosphoric Acid, 11, 13 

Lime, 12 

Magnesia, 11 

Chloride of Sodium, 10,13 

Phosphate of Soda, .13 



B. General Analysis of Urine containing no abnormal Ingredients. 

15. An accurate analysis of the urine constitutes one of the most 
difficult problems in chemistry, and can only be undertaken, with any 
approach to accuracy in the results, by the experienced chemist. A 
minute investigation of this kind is too frequently impracticable, 

First acid. The crystalline substance, when examined under the microscope, 
appears to assume the form of oblique rhombohcdra, or of prisms derived from that 
type, aggregating occasionally in stellate groups, but generally branching off from 
a main crystal or long prism. The crystals transmit readily polarized light, are 
soluble in ether, alcohol, and boiling water ; the solution has an acid reaction, and 
again deposits crystals in concentration. When heated upon a platina spatula, the 
crystals fuse, emitting a peculiar smell, different from that of hippuric acid, and 
after charring without taking fire, finally disappear without residue. This sub- 
stance, therefore, is not hippuric acid, to which, however, in many respects, it bears 
great analogy. 

Second acid. The pink deposit, which occurs on the sides of the vessel during 
the evaporation of the mother-liquor, has a very strong acid reaction ; after standing 
for a week it is found to contain colorless concentric groups of radiating crystals ; 
but the very small quantity obtained did not admit of their minute examination. 
Robin considers the pink amorphous sediment as urrosacine, or the coloring 
principles of urine obtained by Dr. Harley. This pink substance is soluble in ether 
and alcohol, but not in water. Its smell is peculiarly aromatic, increasing when 
exposed to heat on a platina spatula ; it chars, emitting an odor of burnt oil, and 
leaves no appreciable fixed residue. We have not observed whether iron is pre- 
sent.*" 
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from its involving an expenditure of time and attention wholly out of 
the reach of those who are actively engaged in practice. It is, how- 
ever, fortunate that almost all the really useful information capable 
of being yielded by a knowledge of the composition of the urine, can 
be attained by a mode of analysis easy in performance, requiring 
merely common care for its success, and no considerable amount of 
chemical tact, skill, or sacrifice of time. This is effected by limiting 
the examination to the isolation of those ingredients which are of the 
most recognized pathological importance, rejecting those which exist 
in small quantities, and which, so far as we yet know, present no prac- 
tical indications. By availing himself of processes of this kind, 
every practitioner could readily contribute most important additions 
to the present meagre state of chemical pathology with an almost 
nominal amount of trouble and chemical skill. 

16. Presuming that the practitioner possesses no chemical appa- 
ratus, it will be very necessary for him to procure the following, 
which will require the outlay only of a few shillings : — 



Griffin's earthenware lamp-furnace.^ 
A glass fannel and good filtering paper of firm texture. 
A Berlin porcelain crucible holding about an ounce. 

A couple of Berlin evaporating dishes fitting the opening of the water-bath of the 
furnace. 

A conical precipitating glass, or plain wine-glass. 

A few watch-glasses and test-tubes. 

A small gravimeter (urinometer) for taking specific gravities. 

The balance required need not be an expensive one. One turning 
readily with a quarter of a grain, when loaded with an ounce, will be 
sufficiently delicate. 

17. Place the urine in a cylindrical glass, and immerse the gravi- 
meter ; the specific gravity thus discovered, will, by a reference to 
the tables (55) (59), show the weight of a fluid ounce in grains, and 
the proportion of solid matter in that quantity, as well as in 1000 
parts. Where great accuracy is desired, it will be proper to check 
this information by evaporating a fluid ounce of the urine to as near 
dryness as possible by means of a water-bath (18), and weighing the 

* Messrs. Oriffin, of 119 Bunhill Row, have arranged the necessary apparatus 
and reagents required in these researches in a very convenient and economic 
manner. 
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Fig. U. 




residue. This process, simple as it appears, is really one of extreme 
difficulty, arnl m obetinatelj are tbe last portions of water retained, 
that it can scarcely be satisfactorily effected without the aid of an 
air*pump» m aa to complete the operation of drying the residual raass 
in vacuo J over sulphuric acid or quick lime, 

18. Pour a carefully measured fluid ounce of the urine into a por- 
celain capsule (a), fitting into the opening of an earthen- 
ware water-bath (6), about half full of hot water. Place 
this apparatus on the top of the earthen cylinder (t*) of 
Griffin's lamp furnace. A lighted spirit or oil-lamp 
being introduced into the latter, the water in the bath 
will Boon boil| and its vapor condensing on the bottom 
of the capsule {«), will cause its contents to evaporate 
without risk of loss by the production of violent ebulli- 
tion or burning. When the orine tas evaporated to about a fluid 
drachm, lift the capsule from the bath, and allow it to cool. While 
cooling, it will become opaque from the deposition of saline matters^ 
especially of phosphates and urates. When cold, fill the water*bath 
with water, containing some pieces of ice, or, if the ice is not at hand, 
a mixture of three drachms of finely powdered nitrate of potass, and 
as much hydrochlorate of ammonia stirred into the water as a substi- 
tute for the ice. Care must be taken that enough water is present 
to reach the bottom of the capsule containing the inspissated urine, 
when fitted to the aperture of the bath. Having then replaced the 
capsule, carefully add half a fluid drachm of cold colorless nitric acid, 
stirring the mixture with a glass rod; only a slight effervescence will 
occur, if the apparatus be kept sufficiently cool, and the whole will 
become nearly solid, from the formation of crystalline scales of ni- 
trate of urea. Place the crystalline mass on a properly folded filter 
of strong bibulous paper, supported on a glass funnel, and gently 
drop on it a very small quantity of ice-cold water in a very slender 
stream* When nearly drained^ carefully raise the filter from the 
funnel, and, gently opening it, place it on the smooth surface of a 
porous hrict. In a few hours the nitrate of urea will be found nearly 
dry in a slightly cohering mass, capable of being easily detached from 
the paper. It should be carefully removed into a capacious watch- 
glass, and after being kept for an hour in a warm place, it should, 
before becoming quite coldj be carefully weighed. 100 grains of the 
impure nitrate thus produced indicate very nearly 48 grains of urea.* 

* Concentrate about D couple of ounces of filtered urine to a syrupy consistence, 
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Liebig has suggested a very ingenious method for determining vo- 
lumetrically the amount of urea in the urine, ^hich has close connec- 
tion ^ith a chemical fact, recently observed by himself — that if chlo- 
ride of mercury (corrosive sublimate), in solution, and bicarbonate of 
potash in excess, be added to a solution of urea, we obtain a com- 
pound of urea and mercury (^+4HgO), which is perfectly insoluble 
in water. This method has further this advantage, that we simulta- 
neously determine the amount of chlorine in the urine. The follow- 
ing are the main steps in the process : In order to remove the phos- 
phates and sulphates of the urine, a definite quantity of the fluid is 
mixed with half its volume of a fluid containing one volume of a satura- 
ted solution of nitrate of baryta to two volumes of a saturated solution 
of caustic baryta. We take about 15 cc. of the filtered alkaline fluid 
(which consequently contains for every three volumes two volumes of 
urine), and then, without neutralizing it, we add from a burette a solu- 
tion of nitrate of protoxide of mercury of known strength, as long as 
any precipitate is formed. The mixture must be well stirred during the 
process. The precipitate is the above-mentioned compound of urea and 
protoxide of mercury (iQ+4HgO). When a few drops of the turbid 
fluid are poured into a watch-glass, and one drop of a solution of car- 
bonate of soda is added, the mixture soon becomes yellow, when treated 



and then add finely powdered oxalic acid in considerable excess, or until the last 
added portions remain undissolved. On cooling, the whole will become nearly solid 
from the precipitation of oxalate of urea. Collect the semi-solid mass and submit 
it to considerable pressure between several folds of coarse filtering paper, when a 
hard dry residue will be left. Transfer this dried cake, with the least possible 
amount of breaking, into a test-tube, and add rather more than an equal bulk of 
cold distilled water, agitate gently, and after some little time pour away the liquid, 
boil the residue in water, and filter the hot solution. Boil the filtrate with a little 
animal charcoal, and then add gradually some finely powdered chalk as long as any 
effervescence is produced ; filter and evaporate the clear liquid in a water-bath. This 
liquid is an aqueous solution of urea, which, when evaporated to a small bulk, will 
deposit crystals. The crystallization may be effected on a glass slide, and the result 
examined microscopically. Urea appears sometimes in the form of white silky 
needles, sometimes in the form of flattened four-sided prisms, containing numerous 
cavities.** 

Dr. Davy has recommended the following simple and accurate method of deter- 
mining the amount of urea. Pour a measured quantity of urine into a graduated 
tube partly filled with mercury, add an excess of the hypochlorite of soda, and in- 
vert the tube. In a few seconds decomposition of the urea commences, the carbo- 
nic acid is absorbed by the hypochlorite, and the nitrogen collects in the upper part 
of the tube, from which can easily be calculated the amount of urea.**^ 
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with an excess of the solution of mercurj, but it remains white when 
the solution of mercury is insufficient to precipitate all the urea. Very 
different methods may, of course, be employed for the preparation of 
the test- fluid (of nitrate of protoxide of mercury) ; Liebig has, how- 
ever, proposed a very simple method for this purpose^ which depends 
upon the fact that nitrate of the protoxide is decomposed by phos- 
phate of soda, but that chloride of njcrcury (corrosive sublimate) is 
not thus affected. If, however, a solution of common salt, of known 
concentration, be added to a mixture of these salts, before the pre- 
cipitate of the phosphate of mercury has become crystalline, the 
quantity of the oxide of mercury may bo very easily calculated from 
the volume of chloride of sodium necessary for its re-solution : for one 
equivalent of chloride of sodium necessarily corresponds to one equi- 
valent of the phosphate of mercury. We may, however, at once obtain 
a solution of chloride of sodium, suited for the purpose of these expe- 
riments, when we consitler that a solution which is saturated between 
the temperatures of 0^ and 100^ C. constantly contains 273 of salt. 

" The method of determining the amount of chlorine in the urine is 
based upon the fact that, on the one handj urea may be precipitated 
by the nitrate or protoxide, but not by the chloride of mercury ; and, 
on the other hand^ that the nitrate becomes converted into the chlo- 
ride of mercury, when brought into contact with chloride of sodium* 
In order, therefore, to find the amount of chlorine in the urine, a 
deflnite volume of it should be decomposed with the solution of baryta; 
the urine which is filtered from the precipitate should then be treated 
with nitric acid until it is completely neutralized, and the solution of 
the nitrate of mercury poured upon it until the precipitate no longer 
dissolves on being stirred, that is to say, as long as the chloride of 
mercury is formed. The quantity of the chloride of mercury, or of 
the chlorine contained in the urine, may be calculated from the volume 
of the solution of mercury which has been used, 

" Liebig found that this method of determining the urea was equally 
efficacious with putrefied urine, provided decomposition has not pro- 
ceeded too far. Dr. Limpricht has found that allantoine is also pre- 
cipitated by nitrate of protoxide of mercury, but allantoine has never 
yet been discovered in normal or morbid human urine. Frericha and 
Stadder have found it in the urine of dogs, when respiration was 
impeded."* 

* Lehmann, " Pbjsiological ChprniMlry/' qnoled in the Report oti Cheraiairybj 
Dr* Day, in tlie " MedicO'Chirurjfical Review,-' No, xxx, p. HL 
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19. A fluid oance of the urine should be gently warmed and poured 
into a conical glass, in which about 80 drops of hydrochloric 
acid has been previously placed. The mixture being stirred with a 
glass rod, and covered with a piece of paper to exclude the dust, 
must then be set aside for 12 hours. The uric acid will be found 
partly floating in a pellicle on the surface, and partly precipitated 
on the sides of the glass in dark-colored grains. The whole is to 
be well stirred with a glass rod, so as to excite a vertiginous motion 
in the fluids aided by which all the uric acid will in a few moments 
fall to the bottom of the glass. The supernatant fluid should be de- 
canted and replaced by distilled water. After repeating this process 
three or four times, the precipitated acid may be washed with a few 
drops of water into a watch-glass, dried, and weighed. We thus learn 
the amount of uric acid existing in a fluid ounce of urine. Uric acid 
cannot be obtained in any quantity from healthy human urine. The 
best method of preparing it is that given by Bensch : " The excre- 
ments of serpents or birds, or calculi of uric acid, are boiled in a solu- 
tion of one part of hydrate of potash in 20 parts of water till ammo- 
niacal fumes cease to be evolved. A current of carbonic acid is now 
passed through the solution till the fluid almost ceases to have any 
alkaline reaction. The precipitated urate of potash is washed with 
cold T^ater till it begins to dissolve ; on now dissolving this potash salt 
in a solution of potash, warming it, and pouring it into an excess 
of warmed hydrochloric acid, we obtain a precipitate of pure uric 
acid."'** 

20. Evaporate an ounce of urine in a capsule {a) 
over a spirit-lamp (6) without the interposition of the _Z!?!_^ 
vapor-bath, and when reduced to about a teaspoon- 
ful, pour it into a porcelain crucible (c?), washing the 
capsule in which the evaporation is performed with 
a few drops of water, which are to be added to the 
contents of the crucible. By aid of the spirit-lamp, 
heat is to be applied until the contents of the crucible 
are dry and beginning to char. It should then be 
carefully placed in a little space made for it in the centre of a clear, 
smokeless, and flameless fire. Allow the crucible to remain at a 
bright red heat for ten minutes, then carefully lift off" the lid, taking 
care that no dust fall into the vessel, and in three or four minutes re- 
move the crucible itself. It should be allowed to cool on a brick or 
on sand, to avoid its fracturing by too sudden change of temperature. 
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When cold a nearly white fused mass will be foutidj consisting of the 
oombinattons of sulphuric acid, p)iosphoric acid^ and chlorine, with 
lime, mngnesia, and soda or potash, or their metallic bases. The 
weight of these snlta can then be determined. If it be desired to 
calculate the proportion of earthy and alkaline salts, it can be easily 
effected by reducing the fused mass to powder, and digesting it in 
water, by which the chloride of if^orlium and tribasic phosphate of 
soda, with any alkaline sulphate, will be dissolved, and the phosphates 
of magnesia rind lime will be loft- The weight of the latter, when 
qnite dry, subtracted from the weight of the fused masBj will of 
course give the proportion of alkali oe sahs present. 
By the above process we have learned — 

The agifregalc amount of solids ^ . . . . 17 "\ 

" " of urea, . . . . 18 Q In a fluid ouaee of 

" " ofuricftcld, . . , 19 r urine. 

" ** of itiorgaaic salts, . . 20 j 

21* By deducting the aggregate weight of the urea, tiric acid, and 
saltSj from that of the total quautity of solids, the weight of the mix- 
ture of what has been denominated extractive matters may ho learned. 
This so-called extractive matter contains the peculiar coloring matter 
(of which, indeed, it is probably principally composed), bippuric 
acid, the nitrogenized substance of Pcttenkofer (93) or creatinine, 
with lactic acid* (if really existing in urine), and perhaps combina- 
tions of ammonia. 

On multiplying the quantities thus obtained by the number of 
ounces of urine secreted in 24 hours, the proportion of the different 
matters separated in that time by the kidneys will of course be learned, 

I venture to hope that the process for analysis thus detailed is suf- 
ficiently simple anJ easy of execution to induce practitioners to make 
themselves conversant with it. How much valuable information 
would bo collected in a few years if every member of the profes- 
sion would thus examine, cvcrj second or third day, the urine of but 
one patient during the entire course of any welbmarked ailment, as 
fever, the exanthems, rheumatism, &c* 

C. On the Clinical Examination of the Urifie. 
22. The following observations may be of service to the practi- 

* LelimaDti, with Bei^eK us, (luring hii later jeara, entertains no doubt f>f the 
presence of lactic ftcid lu humao uruie. Bouasingnult liaa detected lactic add ia 
the uriue of pigs M witli potatoea, as well as that of cows and horses. 
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tioner, both as a guide to his proceedings in the superficial examina- 
tion of the urine, the most important part of which can be readily 
performed in a few moments in the sick-room ; and as a reference to 
the contents of this volume, which will direct him to the completion 
of his investigations while at leisure. Premising that the urine pre- 
sented for inspection is either an average specimen of that passed in 
the preceding twenty-four hours (49), or at least that resulting from 
the first act of emission after a night's rest (51), unless the urine se- 
creted at other times of the day be specially required. 



A. Urine without any visible Deposit j or decanted from the 

Sediment. 

23. A piece of litmus paper should be immersed in the urine, 
which, if acid, will change the blue color of the paper to red. 
Should no change occur, a piece of reddened litmus paper must be 
dipped in, and if the secretion be alkaline, its blue color will be re- 
stored ; but if its tint remains unaltered, the urine is neutral. 

Some of the urine should then be heated in a polished metallic 
spoon over a candle, or, what is preferable, in a test-tube over a spirit- 
lamp (317), and if a white deposit occurs, albumen,* or an excess of 
the earthy phosphates is present ; the former, if a drop of nitric acid 
does not re-dissolve the deposit, the latter if it does. 

If the urine be very highly colored, and not rendered opaque by 
boiling, the coloring matters of bile, or purpurine, are present. To 
determine which, pour a thin layer of urine on the back of a white 
plate, and allow a few drops of nitric acid to fall in the centre : an 
immediate and rapidly ending play of colors, from bluish-green to 
red, will be observed if bile (61), but no such change will be observed 
if purpurine (101, 182) alone exists. Should the highly colored 
urine alter in color or transparency by heat, the presence of blood 
must be suspected (321). 

If the addition of nitric acid to deep red urine, unaffected by heat, 
produces a brown deposit, an excess of uric acid exists. If a speci- 
men of urine be pale, immerse the gravimeter, and if the specific 

* If the urine be alkaline, heat will not always precipitate the albumen j it is re- 
quisite, therefore, before applying the heat, to render the urine slightly acid by 
means of acetic acid. The test-tube must be quite clean, as the presence of a mi- 
nute quantity of nitric acid will interfere with the success of the experiment. 
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gravity bcs below 1'012, there ts u considerable excess of water, but if 

above 1'025, the preseuce of sugar, or a. superabundance of urea, is 
indicated. To determine the existence of either of these conditions^ 
place a few drops of the urine in a watch-glass, add an equal quan- 
tity of nitric acidj and allow the glass to float on some cold water; 
crystals of nitrate of urea will appear in two or three minutes, if 
the latter exists in excess (72)* Should this change not occur, the 
urine must be examined specially for sugar, which, it must be re- 
membered, may exist in small quantities, without raising the specific 
gravity of the fluid* For this purpose boil a small portion with an 
equal bulk of liquor potasses in a teat-tube, and the development of 
a brown color will at once afford evidence of the almost certain exis- 
tence of sugar (351). An excess of coloring matter^ rich in carbon^ 
should always be sought after, on account of its pathological impor- 
tance. This is readily done by boiling some urine in a tube^ and, 
whilst hot, adding a few drops of hydrochloric iicid* If an average 
proportion of the pigment exist, a faint red or lilac color will bo 
produced ; but if an excess is present, it will be indicated by the dark 
red or even purple tint assumed by the mixture (101), 

Should the urine be alkalincj add a drop of nitric acid : if a white 
deposit occurs, albumen is present (317); if brisk effervescence fol- 
lows the addition of tho acid, the urea has been converted into car- 
bonate of ammonia (77). 



B. Examination of the Sediment deposited. 

24p If the deposit be flocculent, easily diffused on agitation, and 
scanty, not disappearing on the addition of nitric acid, it is chiefly 
made up of healthy mucus (331), epithelial debris (341), or occasion- 
ally, in women, of secretions from the vagina, leucorrhoeal discharge 
(328), &c. 

If the deposit be ropy and apparently viacid, add a drop of nitric 
acid ; if it wholly or partly dissolve, it is composed of phosphates 
(259), if but slightly affected, of mucus (331), If the deposit fall 
like a creamy layer to the bottom of the vessel, the supernatant 
urine being coagulablo by heat, it consists of pus (328). 

Urine sometimes appears opaque, from the presence of a light 
flocculent matter diffused through it, neither presenting the tenacity 
of mucus, nor tho dense opacity of pus* Although scarcely sufE- 
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cient in quantity to interfere with the perfect fluidity of the urine, if 
a little be placed in a test-tube, and agitated with an equal bulk of 
liquor potassse, the mixture will often become a stiff transparent jelly. 
This peculiar appearance is demonstrative of the presence of the exu- 
dation, or large organic globules (888), formed under the influence 
of irritation, providing the urine does not coagulate by heat, for 
should it do so, the existence of minute quantities of pus may be 
suspected. 

If the deposit be white, it may consist of urate of ammonia,* 
phosphates, or cystine ; the first disappears on heating the urine 
(180), the second on the addition of a drop of diluted nitric acid (255), 
whilst the third dissolves in ammonia (188), and the urine generally 
evolves an aromatic odor like the sweet-brier, less frequently being 
fetid. 

If the deposit be colored, it may consist of red particles of blood, 
uric acid, or urate of ammoniaf stained with purpurine. If the first, 
the urine becomes opaque by heat (317) ; if the second, the deposit 
is in visible crystals (124) ; if the third, the deposit is amorphous, 
and dissolves on heating the fluid (180). 

Oxalate, and more rarely oxalurate (?) of lime are often present 
diffused through urine, without forming a visible deposit ; if this be 
suspected, a drop of the urine examined microscopically will detect 
the characteristic crystals (214). 

If the urine be opaque like milk, allowing by repose a cream-like 
layer to form on the surface, an emulsion of fat with albumen is pro- 
bably present." Agitate some of the urine with half its bulk of ether 
in a test-tube, and after resting for a few minutes, a yellow ethereal 
solution of fat will float on the surface of the urine, — a tremulous 
coagulum of albumen generally forming beneath it (870). 

25. Much of the little time required for the investigation thus 
sketched out, may be saved by remembering the following facts : — 

If the deposit be whiter and the urine acidy it in the great majority 
of cases consists of urates ; but should it not disappear by heat^ it is 
phosphatic. 

If a deposit be of any color inclining to yeUoWj drabj pink, or 

* Lehmann and Heintz^ and Dr. Letheby, whose experiments I have quoted in 
a later page, have determined that this deposit consists of urates of soda, potash, 
lime, magnesia, and a small quantity of ammonia. 

t See preceding note. 
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redy it is almost sure to be urates^ unless visibly erystalliney in which 
case it consists of uric add. 

26. The following tables briefly point out the readiest mode for 
the examination of crystalline deposits, both by chemical tests and 
by microscopic examination. The latter mode is of course prefera- 
ble to all others, both for the accuracy and extent of the information 
it affords, as well as for economy of time — 



A. Table for discovering the Nature of Urinary Deposits by 
chemical Reagents. 

If the deposit be white and soluble by heat, It consists of urates.* 
" " and insoluble by heat, 

but soluble in am- 
monia, . . " cystine. 
" " and insoluble by heat 
and ammonia, but 
soluble in acetic 

acid, ... " earthy phosphates. 

" " andinsolublebyheat, 

ammonia, and ace- 
tic acid, . . '* oxalate or oxalurate of 
^^ be colored and visibly crystal- lime. 

line,t • • " uric acid. 

" " and amorphous, 

but pale, and rea- 
dily soluble by 

heat, . . ^* uratesf 

" be deeply colored, amorphous 

and slowly soluble by heat, *' urates stained by purpu 



B. Table for the Microscopic JSxamination of Urinary Deposits. 

If the deposit be amorphous, and disappear 
on the addition of liquor 
potassffi, . . .It consists of urates. 
" amorphous, and perma- 

nent afler the addition 
ofliquorpotassse, . . '' phosphate of lime. 

* The bases of uric acid are never single, but generally consist of soda, potash, 
magnesia, lime, and ammonia. 

t Striated earthy flattened corpuscles, probably from the prostate, are occa- 
sionally found, and though not really crystalline may at first be supposed to be so. 
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If the deposit be visibly cijstalline, and the 
crystals octohedral,* • 

" visibly crystalline, and the 

crystals hexagonal ta- 
bles soluble in ammoniai 

" visibly crystalline, and the 

crystals prismatic or 
simply penniform, not 
soluble in ammonia, but 
soluble in acetic acid . 

" visibly crystalline, and the 

crystals radiated or foli- 
aceous, not soluble in 
ammonia, but soluble in 
acetic acid, with effer- 
vescence, 

" visibly crystalline, and the 

crystals radiated or foli- 
aceous, not soluble in 
ammonia, but soluble in 
acetic acid, without ef- 
fervescence, . 

" visibly crystalline, and the 

crystals be dumb bells, 
not soluble in ammonia, 
but soluble in acetic 
acid, with effervescence, 

" visibly crystalline, and the 

crystals be dumb bells, 
soluble by heat, but not 
in ammonia nor acetic 
acid, .... 

'' visibly crystalline, and the 

crystals be dumb bells, 
insoluble by heat, am- 
monia, and acetic acid, 

" visibly crystalline, and the 

crystals be dumb bells, 
with fringed edges, in- 
soluble in alcohol and 
acetic acid, but soluble 
in liquor potassse, 

*' visibly crystalline, and the 

crystals lozenge-shaped, 
or compound, insoluble 



It consists of oxalate of lime. 



cystine. 



neutral triple phosphate. 



carbonate of lime. 



bibasic triple phosphate. 



carbonate of lime. 



urate of soda. 



oxalurate of lime. 



uric acid. 



* Arsenious acid, chloride of sodium, and protoxide of antimony, assume the 
octohedral form ; but are too rarely present to demand further notice. 
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In acetic acid and am- 

moniaf 
If the deposit be vidbly crjatalline, aod the 
crystals spherical ^ with 
or without spiculesj solu- 
ble by heat, 



It consists of uric acid. 



urate of soda. 



The aedimetjtmay be organizedj and ctmsht of mticus, pus^ epithelial cells &om the 
genito*uritiary |jasan.gea, semen, Mood, casta of uriniferoua labea^ varioua patholo- 
gical cellsj and the dfbriii of disintegrated tiaaae. 

If the deposit be atriBgy, coag^ulable by aceitc acid, and consist of a tenacious 
matrix: with celled some of which are small nod round^ others large and flat, with 
oval nuclei, it is mucus. 

If the deposit consist of Bpberical globules, not imbedded io a matrixj about 
ji'gfltU of an inch io diamelor, stadded with molecules and granules, and containing 
a double of triple nucleus on the addition of ncetic acid, it is pus. 

Epithelial cells, semvn^ blood, uriniferona coats, pathological celli, the debris of 
disintegrated tissue, and coafervoid bodiets^ may be detected by their several micro- 
flcopic appearances, which will bo aflerwards noticed. Indigo and deep coloring 
principles are aufticientlj evident, but will receive more especial notice^ 

27. The microscope retiuired for researches into the nature of uri- 
nary deposits may he one of very simple construction, so as not to 
involve unnecessary expenso. Whatever, Lowever, may be its other 
optical arrangements, it must always bo provided with a good half* 
inchj or still better^ quarter-inch achromatic object-glass, A very 
BCooomical instrument of the kind is made at Paris by George Ober- 
baUser under the name of "Microscope pour Thospice,'* which he 
sella for sixty fraacs. In this country these instruments are more 
expensive, but their mechanical arrangements are much superior. 
Mr. Ross (Featherstone Buildings), Mr. Powell (Seymour Place), and 
Messrs. Smith and Beck (Coleman Street), three of our most cele- 
brated microscope-makers, sell a very ofEcient and excellent instru- 
ment with one object-glass for about seven pounds, Mr, Dancer, of 
Manchester, also manufactures a very complete and excellent instru- 
ment for about ten pounds. I think one of the most economical 
microscopes I have seen, was made by a German artist lately settled 
in London {Pellischer, New Bond Street), at the cost of seven guineas, 
a very portable instniraent, furnished with two dial-glasses of a quarter- 
inch and an inch focal distance respectively, Mr, Ackland sells a 
good instrument for five guineas . 

28* It has often been a matter of regret that a very portable 
microscope has not hitherto been contrived, suJfficientJy small to be 
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easily carried in the pocket, and sufficiently economical to be within 
the reach of all. Very recently Mr. Pellischer has constructed one, 
which he terms the " lenticular microscope," which seems to me to 
fulfil this condition entirely, and I cannot too strongly recommend it 
to the notice of the profession. In the construction of this beautiful 
little instrument, he has made use of the excellent and well-known 
Coddington lens, which consists of a very thick double convex lens 
excavated at the sides into a kind of dumb-bell shape, by which the 
extreme lateral rays are cut off, and a very perfect image obtained. 

Fig. 13. 




It consists of a rectangular piece of brass (ABC D), excavated 
at one end, furnished with raised sides. To the inner surface of the 
side C D, a steel spring (E) is fixed for the purpose of keeping the 
piece of glass on which the object is placed quite steady. At the 
under surface at F a brass arm is fixed bearing a small concave 
mirror (G). A perforated diaphragm (H) is fixed to a pin beneath 
an aperture in the plate, so that by moving it, the pencil of rays 
reflected from the mirror may be lessened, and a clearer definition 
obtained. D K is a strong arm of brass, capable of being moved 
horizontally over the aperture in the plate, whilst a fine screw move- 
ment at D enables it to be raised vertically. The lenses, having 
respectively a focal length of about }, ^^, and ^^^th of an inch each, 
are placed in a split cylinder (K) at the end of the arm (D K). When 
not in use the arm to which the mirror is attached is folded up flat 
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against the under surface of the plate, and thus the whole appa- 
ratus can be carried in the waistcoat-pocket. To use this instrument, 
a drop of urine containing a deposit is placed on a slip of glass, and 
covered with a piece of mica or thin glass. It is then placed on the 
plate (ABC D), on which the spring firmly retains it. One of the 
lenses being then placed in the cylinder (K), the object is brought 
into focus by means of the screw (D), illumination being effected 
by holding up the instrument to the light of the clouds or a candle, 
or still better by reflecting a ray of light through the object by means 
of the mirror. If the object is very translucent, especially when 
epithelial cells are searched for, the amount of transmitted light 
should be diminished by means of the diaphragm. Should the de- 
posit consist of large coarse crystals, it is better placed in a little 
cavity ground in a plate of glass (which accompanies the instrument), 
as they will thus escape injury when covered with the piece of thin 
glass for examination. 



CHAPTER II. 
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29. It 18 a very common error to regard every deviation from the 
normal appearance of urine as an index of renal disease, and to 
assume every change of color or transparency as an evidence of 
some ailment proper to the urinary organs. This error is by no 
means confined to the public, but has extended very generally among 
medical men. In by far the great majority of cases, however, the 
reverse is the truth, and these altered aspects of the urine are almost 
always to be traced to causes independent of local disease. The only 
view that can be legitimately taken of such conditions is to regard 
them, not as constituting entities of morbid action, but as part of a 
series of pathological changes going on in the system, and of peculiar 
value as indications of disease, in consequence of the facility with 
which they can be detected. Hence every abnormal state of the 
secretion in question should be regarded rather as an exponent of 
some particular result of morbid action, than as constituting a sub- 
stantive ailment. 

It is true, that those pathological states of the urine which are 
accompanied by the deposition of sediments, or gravel, as they are 
popularly termed, may, and frequently do, go on to the formation of 
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the much-dreaded stoaeor caleulus; and thus have a claim from their 
importance^ to he regarded as definite and independent diseases- 
Still, both in their pathological and therapeutical relations, although 
frequently called upon, from the irritation they prodnce, to make 
the deposit or calculus the primary object of attention, yet we 
must never lose sight of the fact, that these are for the most part 
effects, not causes, the results of some morbid condition often remote 
from the bladder ; the last links of a chain, of which it should be the 
endeavor of the physician to grasp the first. 



SourceB of the Urine* 



30. In a physiological point of view, the urine maybe regarded as 
arising from three several sources, each acting alike in preserving the 
equilibrium of the delicately adjusted balance of the secreting and 
depurating functions of the body. The effects of copious afjueoua 
potations in producing a free discharge of pale urine, at once indi- 
catea one source of the great bulk of the urinary secretion, and 
demonstrates one of the most important functions of the kidneys in 
their pumping off any excess of fluid which may enter the circulation. 
A second great duty of these organs is shown in the physical and 
chemical characters of their secretion after the digestion of food is 
completed. Here it is no uncommon circumstance to detect the pre- 
sence of some traces of the elements of an imperfectly digested pre- 
vious meal; and in unhealthy and irritable states of the chylopoietic 
functions to discover some abnormal constituent in the urine, arising 
from the incomplete assimilation of the recently digested food. 

Of the former of these states^ the peculiar odor and color of the 
urine after the ingestion of asparagus, seakale, and rhubarb, afford an 
example; and a good illustration of the latter condition is met with 
in the copious elimination of oxalic acid from the blood shortly after 
a meal in some cases of irritative dyspepsia. It iSj indeed, a general 
law, that any substance which has entered the circulating mass, and 
not being required for the nutrition of the body, nor forming a normal 
element of healthy blood, always escapes from the system by the 
kidneys, providing it exists in a state of complete solution. Hence 
these most important emimctorics have the duty of removing any 
imperfectly assimilated elements of the food which have been absorbed 
while traversing the small intestines and entered the circulating mass; 
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08 well as excreting the often noxious results of unhealthy digestion. 
To effect these most important conditions, it is essential that the sub- 
stance to be removed should be soluble, or at least capable of being 
readily metamorphosed into a body soluble in the water of the urine; 
as nothing can be excreted from the kidneys, without breach of sur- 
face, unless in a state of solution. The third function performed by 
the kidneys is their serving as outlets to evolve from the animal or- 
ganism those elements of the disorganization of tissues which cannot 
perform any ulterior process in the economy, nor be got rid of by 
the lungs or skin. The disorganization of tissues here alluded to is 
a necessary result of the conditions for the growth and reparation of 
the body. 

81. It is well known that our bodies are always in a kind of tran- 
sition state, that during each moment of our existence, every atom of 
the frame is undergoing some change or other ; the old matter is ab- 
sorbed and thrown off at one or other of the excreting outlets of the 
body, and new matter is deposited from the blood to supply its place. 
The old and effete atoms of the animal structure are not excreted in 
the form of dead tissue, but becoming liquefied they re-enter the cir- 
culation, their elements being rearranged ; one series of combinations 
thus produced, rich in nitrogen, is excreted by the kidneys, whilst those 
products which contain a preponderance of the inflammable elements, 
carbon, hydrogen, and sulphur, are called upon to perform, chiefly 
through the medium of the liver, an important office previous to their 
final elimination from the system. Thus, the blood is not only the 
source of the elements derived from the food which serve for the 
nutrition of the body, but it also serves, like a sewer, to receive the 
matter arising from the waste and liquefaction of the old and ex- 
hausted tissues. 

82. We must therefore recognize, even in a state of health, three 
distinct varieties of the urinary secretion, each characterized by cer- 
tain peculiarities : First, that passed some little time after drinking 
freely of fluids, generally pale, and of low specific gravity (1'003- 
1'009), urina potua. Second, that secreted shortly after the diges- 
tion of a full meal, varying much in physical characters and of con- 
siderable density (1 '020-1 -028, or even 1-030), urina chyli vel cibi. 
Third, that secreted from the blood independently of the immediate 
influence of food and drink, as that passed after a night's rest, urina 
ianguinis; this is usually of intermediate density (1'015-1"02:6), 
and presents in perfection the essential characters of urine. 
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33- As wo can thus trace the elements of tbe ume to a process 
by which the effete elements of the body are removed, it may be 
useful to inquire how far we are enabled to follow the exhausted 
tisanes throiigh their several changes until they disappear in the dif- 
ferent exerettona- It is trne that, in the present state of our know- 
ledge, it would be alike ra,sh and presumptuous to dogmatically lay 
down any laws under which the changes alluded to occur, but it 
cannot be denied that we begin to see a glimmering of light appa- 
rently in the right direction, and some few stages in these wonderful 
results of vital chemistry are becoming visible. At all events, enough 
now has been done, more especially by the illustrious head of the 
Giessen school and his pupils, to enable us to draw some deductions 
which, although not extensive enough to be admitted as absolutely 
true, are nevertheless worth attention, as suggestive of mucb infor- 
mation, which each day's labor now promises to extend. 

34, On food being taken into the stomach, it undergoes certain 
changes by which such of its constituents as are capable of forming 
albumen, as the protein elements of all animal and vegetable ingesta, 
are separated unchanged, and portions of its saccharine and amyla- 
ceous elements are converted into fatty or oily matters. This act 
constitutes the Jint stage of what was aptly termed by Dr, Prout^ 
primary/ mnmilatton. The elements of food thus separated or re- 
arranged by this process, being absorbed by the lacteals, reach the 
right side of the heart, and after exposure to tbe influence of the air 
in tbe lungs, become converted into blood* Tins act constitutes the 
Mecond stoge of primary assimilation. From the blood all the tissues 
of the body are formed, and the waste of the animal structures sup- 
plied; a process forming the first stage of secondarf/ aMimilation, 
The old and exhausted material has then to be removed, to make room 
for the deposition of new matter by a process referred to the second 
or destritctive stage of tbe secondary assimilation of Dr. Prout, tbe 
metamorphosis of tissue of Professor Liebig.^ 

Dr< Prout expressed an opinion, that the elements of the albumi- 
nous tissues of the body are, during the process of metamorphosis, so 
arranged as to be converted into uric acid, or urates, and the atoms 
not entering into the composition of these bodies are so combined as 
to form ** certain ill-defined principles/'^ The ulterior changes which 
the gelatinous tissues undergo in the act of destructive or metamor- 
phic assimilation, were supposed by this distinguished physician to 
be intimately connected with their conversion into urea, and some 
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saccharine principle, or its close ally, lactic acid. These opinions 
do not admit of positive proof, and hence can only he regarded as 
prohable suggestions. 

35. Baron Liehig has, in following the track thus first pointed out 
by our late illustrious countryman, endeavored to follow with con- 
siderable minuteness, and to express in numbers the changes occur- 
ring during the process of destructive assimilation. He has assumed 
that the ultimate composition of animal flesh, as of muscle, and of 
blood, can be expressed by the same formula, and are consequently 
chemically identical. When, therefore, animal fibre is taken into the 
stomach, it, in a state of imperfect solution, reaches the circulation, 
possessing nearly the same chemical composition as the blood with 
which it becomes mixed. It then undergoes certain changes in the 
lungs, assuming (in the opinion of many physiologists) a more highly 
vitalized condition connected essentially with the conversion of its 
albumen into self-coagulating fibrin, bodies, however different in their 
physical and molecular arrangement, nearly identical in composition. 
Recently, however, this view has been combated, and the fibrin has 
been suggested to be really a result of the metamorphosis of albu- 
men, and to be regarded only as an effete product. Reaching in 
their course the nutrient capillaries, the elements of the food are 
deposited in the substance of a tissue, as a muscle, whose waste they 
thus supply. Ere these new molecules can be deposited, room must 
be made for them by the removal of old matter, and then the follow- 
ing beautiful results of vital chemistry are supposed to come into 
play. The exhausted atoms of the muscle cannot re-enter the blood 
as fibres (81), but their elements must be rearranged, so as to form 
soluble compounds capable of being absorbed into the circulation and 
be carried to other organs. They therefore undergo destructive 
assimilation or metamorphosis ; water and oxygen are conveyed to 
the muscle, the former in the fluid of the blood, the latter in the red 
particles, and the result is the rearrangement of elements, which, 
whilst it enables the old tissues to be removed with facility, furnishes 
the pabulum for other and important secretions. 

36. The researches of Professor Mulder,* of Utrecht, on the pre- 
sumed combinations of protein with oxygen, have thrown some light 
on a very obscure part of the act of metamorphosis of tissues, which 
constituted the least tenable part of Liebig*s hypothesis : he having, 
as already stated, assumed that oxygen is conveyed to the capillaries 
in the arterial blood-corpuscles, combined with iron, as sesquioxide. 
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Trhich giving up part of its oxygen, reacbes the venous blood as prot- 
oxide. This idea can be only regarded as an ingenious assumption, 
for wbich no proof is offered by its talented autbor. All tbe ele- 
ments of our food capable of being organized into albuminous tissueSj 
consist cbiefly of a substance ivhich, from tbe important functions it 
fulfils, is called protein^ a compound of carbon, nitrogen, hydrogen, 
and oxygen^ CiE^Hg^NgOij, or C4oH3^,N50i2, according to tbe mode in 
irhich tbe formula is calculated from tbe percentage composition, 
combined witb varying proportions of sulphur and phosphorus* Pro- 
fessor Mulder believes that bo has demonstrated the existence of two 
oxides of protein^ a hinoxide and tritoxidCj both of wbicb are formed 
in tbe animal economy, and constitute, when combined with fatty 
matter, the buffy coat of inflamed blood. He considers that the pro- 
tein of the food reaching the right side of tbe heart, and then circu- 
lating through the lungs, combines with oxygen, forming oxy-protein 
(binoxide, tritoxide, or both). These compounds reach the nutrient 
capillaries, and all or part are decomposed ; the oxygen being em- 
ployed for the disorganization of worn-out tissae, the protein thus de- 
oxidized being deposited to supply its place* If more protein is set 
free than is required for tbe growth of tissue it passes unchanged into 
the veins, to be again oxidized in the lungs, Tbe tritoxide of protetti 
being soluble in water, is better enabled to traverse tbe minuteit ca- 
pillaries than if it existed merely diffused through the fluid contain- 
ing it. 

37* These statements, however ingenious, must be regarded as 
purely hypothetical, for the very existence of protein as a distinct 
substance is by no means generally admitted, in consequence of the 
difficaUy of obtaining it free from sulphur. Indeed, in consequence 
of this fact, Liebig baa called in quegtion the accuracy of Mulder's 
views, although by no one was the theory, when first announced, more 
warmly espoused than by its present great opponent. Indeed, aa is 
well known, he rested npon it most of the theoretical deductions in 
the earlier editions of his celebrated work. Its accuracy was con- 
firmed under his own eye, in bis own laboratory, and by his own 
pupils, and it was certainly hardly generous afterwards to throw upon 
Mulder the whole onus of having overlooked the existence of sulphur 
in the so-called protein* The credit of first noticing this, indeed, 
belongs to my talented colleague, Dr. Alfred Taylor. Professor 
Mulder has since then entered fully into this subject, aud has shown 
that a protein free from sulphur can be obtained ; indeed, Laskowskij 
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one of the many zealous pupils of Liebig, has shown that this may be 
readily effected by dissolving coagulated white of egg in a solution 
of potass, and separating the sulphur by digesting it with hydrated 
trisnitrate of bismuth, before precipitating the protein by acetic acid. 
But even if this were not the case, if the sulphur could not be sepa- 
rated, the term might be most conveniently retained to express a 
definite quantity of carbon, hydrogen, nitrogen, and oxygen. The 
memory is thus aided, and by no means is a greater call tnade upon 
our credulity than is effected in demanding our adhesion to the exist- 
ence of the majority of the so-called compound radicals. 

The theory of organic radicals has been given up, and Lehmann 
and others have turned their attention to conjugated compounds, salt- 
like combinations, and the like. He states that the discoveries of the 
resolution (or cleavage) into other substances, of amygdalin (Liebig 
and Wohler), asparagin, salicin, and populin (Piria), the discoveries 
of the ammonia-alkaloids (Wurtz), and their theoretical constitution 
(Hoffman and Kolbe), and, finally, the observation that many nitro- 
genous bodies, when variously decomposed, yield special volatile alka- 
loids (Anderson, Rochleder, Wertheim, and others), give a certain 
support to the view that protein substances may have a constitution 
analogous to that of these complex bodies, and that there may be 
contained in them several proximate constituents conjugated together, 
or combined in the manner of salts."" 

38. On Liebig's hypothesis, the elements of muscular tissue are 
carried into the circulation, combined with water and oxygen, the 
latter, by its union with the carbon of the effete tissue, is supposed to 
aid in preserving the temperature of the body. On reaching the glan- 
dular structure of the liver, 60 atoms of carbon, 1 of nitrogen,t 45 
of hydrogen, and 10 of oxygen, with an unascertained but conside- 
rable proportion of sulphur, are supposed to be filtered off from the 
portal blood, in the form of bile, a secretion which has to play an im- 
portant part in the animal economy, prior to its final elimination. 
The more highly nitrogenized portions of the metamorphosed tissues 
are separated by the kidneys from the blood conveyed to them by the 
renal arteries chiefly in the form of urea and uric acid, whilst the 

* Lehmann, translation by Dr. Day, vol. iii, p. 474. 

t According to Bidder and Schmidt the whole of the nitrogen is eliminated from 
the body through the kidneys. Bischoff) on the contrary, maintains that one-third 
of the nitrogen escapes some other way, perhaps by the skin and lungs, as carbonate 
of ammonia. 
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carbonic acid formed by the slow combustion of the carbon of the 
original atoms of muscle in the capillaries is exhiikd from the surface 
of the skin or pulmonary membrane. In this mode, by a wonderful 
influence of vital chemistry, the exhausted fibre is ultimately expelled 
from the animal structure. 

An analogous explanation to the above, may be applied to the 
destructive assimilation of all the other animal tissues. 

39, The following example will afford a good illustration of the 
results flowing from these views. According to Becquerel's re- 
searches/ the average proportion of uric acid to urea excreted in 24 
hours by a healthy adult amounts to S*l grains of the former, and 
255 of the latter, being in the ratio of 1 atom of the acid to 82 atoms 
of urea. From the accurate experiments of Allen and Pepys, it 
appears that 18^612 grains of carbonic acid gas are exhaled by an 
adult man in 24 hours; a quantity, as compared with the uric acid 
and urea, equivalent to about 800 atoms of carbon and 1600 of 
oxygen. 

The average proportions of the bile cannot be determined with 
satisfactory accuracy, but from the lowest assumed quantity secreted 
by a man in 24 hours, 9640 grains may be regarded as near the 
truth. As bile contains about 90 per cent, of water, the amount of 
solids secreted in the bile during 24 hours will amount to 964 grains. 
Dried human bile contains about 62 per cent, of carbon, and benee 
964 grains may be represented by about 14 atoms of solid bile, ac- 
cording to the provisional formula suggested by Dr, Kemp*'' 

For the purpose of yielding these products, about 35 atoms of mus- 
cular tissue must be acted upon by at least 1788 atoms of oxygen. 
The heat evolved by this alow combustion aids in keeping up the 
temperature of the body ; and the products of this oxidation of ex- 
hausted tissue will be : — 



14 tkUima of solid bile, excreted by t be liver. 

32 ** urea 1 

1 <* tiric add I ^^^^ ^^ '^^ '^^■^^^"^ 
600 " carbonic acid, excreted chiefly bj the lunp. 
403 ** water, diflTused throQgh all the excretions. 
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35 atoms of muscular tissue, 
1788 " oxjgen, .... 

14 atoms of solid matter of bile, 
82 « urea, .... 
1 " uric acid, 

800 " carbonic acid, 

403 « water, .... 

In excess, .... 


Carbon. 


Nitrogen. 


Hydrogen. 


Oxygen. 


1680 


210 


1365 


525 

1788 


1680 


210 


1365 


2313 


700 

164 

10 

800 


14 

164 

4 


630 

328 

4 

403 


140 

164 

6 

1600 

403 


1674 
6 


182 
28 


1365 


2313 


1680 


210 


1365 


2313 



The 6 atoms of carbon and 28 of nitrogen here unaccounted for, 
are probably eliminated in combination with the constituents of water, 
forming some of the less defined elements of the excretion — as com- 
pounds of ammonia, fatty, coloring, and odorous principles, &c. 

The sulphur and phosphorus existing in the blood and some of the 
secretions have not been here taken into consideration, as experi- 
ments are still wanting to show in what proportion they exist. 

40. It is evident that the atoms of worn-out tissues on re-entering 
the blood are ultimately evolved from the body as well-recognized 
elements of the excretions. Recent researches have rendered it pos- 
sible that these eflFete matters are not at once resolved into urea, uric 
acid, &c., but undergo a series of transition changes, some of which 
have been studied with much success. Thus, in the fluids obtained 
by macerating the tissues of the body in water, the following bodies 

• have already been detected : Creatine, creatinine, inosinic acid, ino- 
site, lactic acid, hypoxanthine, besides certain ill-defined volatile 
acids. 

All these bodies may be regarded as transition stages of the meta- 
morphoses of worn-out elements of tissues with the constituents of 
the excretions. The following views of the relation borne by some 
of these bodies to each other are by no means uninteresting. 

41. Creatine is a crystalline body first discovered in the juice of 
flesh by Chevreul, and more recently submitted to a most masterly 
examination by that illustrious chemist, to whom we owe so much. 
Baron Liebig. This substance appears to be the most important pro- 
duct of the metamorphosis of muscular tissue under the influence of 
destructive assimilation. I feel little doubt of the correctness of the 
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opinion announced by Ileintz, who differs from Licbig, in regarding 
this body as absolutely excrementitious : indeed, the fact of the copi- 
ous excretion of creatine by the kidneys fully bears out this view. 
The relations borne by creatine to several other bodies are very 
interesting. Thus, if the protein elements of effete muscular tissue 
in a nascent state come in contact with water and ammonia, which 
are so frequently the result of the decomposition of animal matter, 
we should have the elements of creatine, with the evolution of 28 
atoms of hydrogen, which probably by their union with oxygen help 
to keep up the temperature of the body ; for — 

C H N 

, 1 atom protein, . . . 40+30+ 5+12 

+ 18 " water, ... 18 18 

+ 10 " ammonia, ... 30 10 



40+78+15+30 
= 6 creatine, .... 40+65+15+30 



23 

Creatine may be traced to the decomposition of the gelatinous as 
well as albuminous tissues; for they, in the rearrangement of their 
nascent atoms, are prone to form glycocoll, and this body requires 
but the elements of ammonia to form creatine ; for — 

C H N 
2 atoms of gljcocoll, ... 8+ 8+2+6 
+ 1 " ammonia, . . . 3+1 



= 1 " creatine, . . . 8+11+3+6 

Creatine has at present been detected only in the juices of the 
muscular tissues, and hence may be regarded as the exclusive product 
of their decomposition, brain and nervous matter containing none. 

Some of the creatine is removed by the kidneys unchanged; some 
is converted into an active baae, creatinine. This may be prepared 
artificially by boiling creatine with hydrochloric acid, and differs only 
from that body in containing less water. 

C H N 

1 atom creatine, .... 8+11+3+6 
— 4 " water, .... 44 



=creatine, 8+ 7+3+2 

Creatine, boiled with alkalies, is resolved into urea and sarcosin. 
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C H N 

1 atom creatine, .... 8-fn+3+6 

- 1 " urea, 2+ 4+2+2 



= 1 " sarcosin, .... 6+ 7+1+4 

It is hence probable that the creatin'*' found in flesh is, after all, a 
sort of transition stage between the protein elements and urea ; the 
latter body being formed from the creatine, and not directly from the 
elements of the tissue. We have, however, the sarcosin to account 
for ; this body has not been found in the urine or other excretions, 
but as it differs from lactate of ammonia only in the absence of one 
atom of water, it is not impossible that its elements become thus 
arranged : — 

C H N 

1 atom sarcosin, .... 6+7+1+4 

+ 1 " water, .... 1 1 

= lactate of ammonia, . . . 6+8+1+5 

Lactic acid is, as has long been believed, an important constituent 
of the fluids of the animal economy. Professor Liebig,*** once the 
opponent of this view, has since become its advocate. 

It is further interesting to observe that creatine bears a simple 
relation to uric acid, and under the influence of oxygen, and by union 
with carbonic acid and ammonia, or their elements, may possibly form 
this acid. 

C H N 

1 atom creatine, . . . 8+11+3 + 6 

2 " carbonic acid, ... 2+ 4 
1 " ammonia, . . . 3+1 

6 " oxjgen, .... 6 

10+14+4+16 
— 10 atoms water, . . . . 10+10 

= 1 uric acid, . . .10+ 4+4+ 6 

A peculiar acid — the inosinic — has been discovered by Liebig in the 
juices of flesh, and is in all probability a result of secondary changes ; 
this has not been met with in the excretions, but its constituents arc 

* Mr. Moore, reviewing the works of Bidder and Schmidt, states that creatine, 
creatinine, and uric acid cannot be regarded as intermediate steps in the formation 
of urea, as they themselves traverse the renal capillaries undecomposed. But before 
we fully admit this, we must consider whether their elements would not be more 
naturally present in the urine in the form of urea. 

5 
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exactly equal to those of acetic acid, oxalic acid, and urea, 
therefore, in all probahilitj, broken up into these bodies : — 



It IB, 



Acetic aci<l, 
Oiralic aeidi 



lijofiimc acid J 



C H N 

4+3+ ^ 
4+ 6 

2+4+2+ 2 

lO+T+2+n 



42. It is pretty evident that some organa of tha body tend to 
resolve their elements into transition compounds peculiar^ or nearly 
so, to themselves. From some late researches of Professor Scherer,"^ 
it appears that the spleen presents a marked peculiarity* Thus a 
decoction of this organ in water contains a peculiar body which evi- 
dently constitutes an early phase in the conversion of the spleen, by 
metamorphosis, or destructive assimilation, into uric acid- Thi§ inte- 
resting body is deposited, mixed with uric acid from the juices of the 
spleen, and it bears so close a resemblance to xanthine or uric oxide, 
that Scherer has named it bypoxanthine. 

C H N 
I atom hjpoxantliincy . . . , 5+2+2+1 



+ 1 
+ 1 

= i 



*^ uric oxide, 
** oxygen, , 

" unc acid, 



I 



6+2+2+2 

1 

5+2+2+3 



Inosite is a very recent addition to our knowledge, for which we 
are also indebted to Scherer,'^* It is a peculiar sugar found in the 
infusion of muscular tissue, apparently incapable of undergoing 
vinous fermentation, and consists of CiaHj^Oij* This in all pro- 
bability is a transition stage in the metamorphosis of fat previous to 
its ultimate conversion into carbonic acid and water. 

43. All speculations of this kind, notwithstanding the seductive 
interest with which they are invested^ must be regarded with extreme 
caution^ and, as in every case in which we endeavor to explain vital 
phenomena by the physical or chemical laws governing dead matter, 
be admitted as only provisionally correct. Their minute, and even 
general details, being liable to partial or complete alteration on the 
detection of a comparatively slight error in the analysis, or even in 
some cases of a mere difference of opinion regarding an atomic weighti 
But they are by no means to bo idly rejectedj for they enable us to 
group together a series of facts which, without the hypothetical rela^ 
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tion now assumed, would scarcely seem to bear much relation to each 
other. They, moreover, suggest new investigations, and cause the 
views thus educed to be submitted to further researches, and in thus 
endeavoring to determine their truth or falsehood, new facts become 
almost daily elicited. 

44. It is an interesting circumstance that an hypothesis involving 
the fundamental argument on which the relation of the elements of 
food to those of the blood, so ably advocated by both Mulder and 
Liebig, are based, was propounded by Anaxagoras, the Ionic philoso- 
pher, five hundred years before the Christian era. We are best ac- 
quainted with his views from the criticisms of Lucretius, but who 
quotes them only to refute them.* 

Pneterea, quoniam cibus auget corpus, alitque ; 
Scire licet, nobis venas, et sanguen, ct ossa, 
Et nervos alienigcnis ex partibus esse : 
Sine cibos omneis commisto corpore dicent 
Esse, et habere in se nervorum corpora parva, 
Ossaque, et omnino venas, parteisque cruoris ; 
Fiet, uti cibus omnis, et aridus, et liquor ipse, 
Ex alienigenis rebus constare putetur, 
Ossibus, et nervis, venisque, et sanguine misto. 

LticretiuSj de Eerum Naturd, i, 859-868. 

In his ignorance of the ultimate chemical composition of bodies, 
Anaxagorasf based his argument on their minute physical constitu- 
tion, and hence he assumed that wheat really contained the elements 
of the blood and tissues ready formed, requiring only atomic aggre- 
gation in the living organism to convert them into blood and flesh. 
Lucretius triumphantly inquires why, if this be true, drops of blood 
are not visible on submitting wheat to the pressure of the mill- 
stones ? — 

Conveniebat enim frugeis quoque saepe minutas, 
Robore quom saxi franguntur, mittere signum 
Sanguinis, aut ali(im, nostro quo) corpore aluntur ; 
Cum lapidi lapidem terimus, manarc cruorem. 

16., 880. 

46. The physiological relations borne by the urine to other secre- 
tions both in regard to quantity and quality, are exceedingly interest- 

* I have revised these passages from the edition of ^' Lucretius" by the late head 
master of Eton, Dr. Eeate, to whose elegant scholarship it is a satisfaction, if it be 
not presumption, as an old pupil, to bear my humble testimony. 

t His doctrine was called *0/uoi«/<fp«i«. 
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ing. The fact of this fluid constituting the stream by which a host 
of noxious ingredients, either formed within the body or derived from 
without, is washed away, has been already alluded to (30). But there 
is another very infiportant office which it performs in common with 
other secretions^ depending upon the power possessed by the kidneys, 
of temporarily compensating for the deficient action of other secreting 
organs. ThuSj so long as the functions of the skin and the kidney 
bear a normal relation to each other, all goes on as in health, a limpid 
secretion from the one and insensible exudation from the other an- 
nounce that a just balance obtains between the two functions. But 
if the energy of the cutaneous function be increased so that more than 
a normal amount of fluid escapes from the skin, the kidneys compen- 
sat€ for this great loss by secreting a smaller quantity of fluid, so that 
the urine becomes concentrated, and its specific gravity is increased ; 
and conversely, the hulk of the urine is often greatly increased when 
the Bkin is imperspirahlc. In this way the balance is for a time pre- 
served, and no greater amount of fluid is drawn from the body than 
is consistent with health. Again, if the function of the liver be im- 
paired, either from mechanical or other causesj highly carbonized 
products are eliminated in the urine {186), the kidneys performing 
temporarily the function of separating some or all of the elements of 
bile from the blood, as every case of jiiundice teaches ns. In these 
and other analogous modes the quantity and quality of the urine may 
become so modified as to lead to serious errors ; and to induce a sub- 
picion of the presence of renal disease, when, so far from any exist- 
ing, the kidneys are really performing their most exalted function of 
depurating the blood of a noxious, and often even toxic agents* The 
fact of an excessive or diminished secretion of urine existing in any 
particular case cannot per se be regarded as indicative of disease of 
the kidney, any more than the excessive sweating so frequent in 
rheumatism or phthisis, or the diminished perspiration in fever, can 
be regarded as evidence of the existence of disease of the skin. In- 
deed, it i.s most important not to lose sight of the fact, that the pre- 
sence of abnormal constituents in the urine, or of healthy constituents 
in abnormal proportions, by no means indicates the necessary exist- 
ence of renal disease. In the great majority of oases they really 
indicate the contrary condition, and rather, as already stated, point 
out that the kidneys are performing their functions in a manner more 
conducive to the health of the patient, by drawing off from the blood 
matter which, if not thus eliminated, would induce disease. 
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Physical Characters of Urine. 

46. In the investigation of urine in connection with diagnosis, it is 
important to notice its physical properties, especially its density or 
specific gravity, color, consistence, and in some particular cases its 
optical properties. 

Almost every one is familiar with the modes of discovering the 
density of the urine. This may be most readily accomplished by 
pouring some of the fluid into a cylindrical vessel, and im- 
mersing in it the little instrument known as the hydrometer, 
gravimeter, or urinometer (Fig. 14). This is generally made 
of glass or metal, and consists of two bulbs (a b) and a nar- 
row stem (ef). The instrument is made suflBciently heavy 
to cause it to sink to e, when placed in distilled water. Then, 
as all bodies immersed in fluids displace a bulk equal to 
themselves, it follows that in a fluid denser than water the 
instrument will not sink so deeply, and less of the stem will 
be immersed.' The space e to/is graduated into degrees 
corresponding to different densities. When such an instru- 
ment is allowed to float in a vessel of urine, the number on the stem 
corresponding to the level of the fluid, will indicate very nearly its 
specific gravity. Thus if the degree 18 be on the surface of the urine, 
its specific gravity is said to be 1018 (the number 1000 being always 
added to the number on the stem). This shows that a vessel holding 
when quite full 1000 grains of distilled water, will contain just 1018 
grains of the urine or other fluid under examination. These instru- 
ments are generally made of unnecessary magnitude. One of rather 
more than twice the size of the figure will float in a test-tube holding 
an ounce of urine, and is the most convenient for carriage and ordi- 
nary use. 

47. It is obvious that for the indications of the gravimeter or uri- 
nometer to be correct, the scale on the stem must not be divided into 
equal parts, as the density of each stratum of fluid in which the instru- 
ment is immersed of necessity increases with the depth from the sur- 
face. A mathematical calculation is thus rendered necessary to com- 
pensate for the error thus existing in the indications on the stem. 
We are indebted to Mr. Ackland for the contrivance of a most inge- 
nious machine for effecting the graduation of the scales of all these 
instruments, so as to remove this source of error very completely.* 

* Instruments thus graduated may be procured at Messrs. Home and Thorn- 
thwaite's, 123 Newgate Street. 
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He has ako ascertained that with glass urinometers, in Trhich the 
weight of the bulbs, when loaded with naercury and fit for use, Taries 
from 90 to 105 grains, tho indications are very nearly correct, even 
when the temperature of the urine ranges from 60^ to 80^^ as the 
dilatation of the glass by the increased temperature nearly compen- 
sates for the necessarily diminished density of the fluid, Mr. Ack- 
land has calculated the following table, by which, within a moderate 
range of specific gravity, even this small error may be compensated, 

A TabU for reducing ihe indicatioTie of a Glass UrinQtneier to ih€ ^tandat^ tem- 
per&iure (60" iUAr.) wheft tht specific grmit^ has been taken €ti a hitfker' tern- 
peruiurc* 





No. Id W } 




No. lo bu 




No. to be f 


Temp. 


ad^nd lo ih^ 


Temp. 


Aflded 10 Ifafl 


Temp. 


added in ibe ! 




tiidj0iiltaM. 




iiidiciLiion. 




indieodou. 


f»0 


■00 


69 


'80 


78 


1'70 


61 


'08 


7n 


-yo 


79 


1-80 


62 


-16 


71 


I'OO 


m 


1-90 


ti:4 


■24 


72 


MO 


81 


20O 


64 


32 


73 


1^20 


82 


2^0 


tJ5 


■40 


74 


^:^o 


83 


2-20 


66 


60 


7A 


U40 1 


84 


2-30 


, 67 


*60 


7G 


1-50 


as 


2-40 


68 


'TO i 


77 


i'60 







Example. — ^Soppoae tlie urinometer to float in uriue of 73*^ temp, at 21. On 
referriDgttj the tabic opfiositc 73^ will be found 1^20, wbitrli h to be added tt* tbe 
iadicifction 21, making tlie true Bpecific gTttvity=2l'-f 1*2+ 1000^1022-2. 

48. If a urinometer bo not at hand, any small and thin stoppered 
phinl may he substituted. For tbis purpose counterpoise the empty 
hottle and stopper in it tolerably good balance, with shot or sand. 
Then fill it with distilled water, insert the stopper, and carefully as- 
certain the weight of the water it contains. Empty the bottle, fill it 
T^uth arine, and again weigh it; tbo specific gravity of the fluid will 
be readily found by merely dividing the weight of the mine by that 
of the water. 

As an example, if the carefully counterpoised phial hold 478 grains 
of distilled water and 408 of urine, the specific gravity of the latter 
will be 1*0418, for .^||=1*0418, This process affords much more 
accurate results than can be obtained by the urinometer or gravimeter 
just described. Still, as the errors necessarily involved in the indi- 
cations of the latter are not sufficient to be of any great practical 
importance, this instrument is generally preferred on account of the 
very great facility attending its use. 
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49. Much difference of opinion has existed regarding the average 
density of healthy urine (52), a discrepancy admitting of ready ex- 
planation hy a reference to the state of health of the individual hy 
whom it was secreted, the period of the day at which it was passed, 
the bulk of the fluid drunk in the course of the day, and the character 
of the previous ingesta. 

Nothing can be more absurd than attempting to determine the 
average state of the density of the urine by the examination of speci- 
mens voided at different periods of the day. So seriously is the state 
of this secretion affected by comparatively slight causes, that from a 
neglect of this caution, a patient told only to " bring his water,'* 
might be supposed one day, from its density to be suffering from 
diabetes, and on the following he may surprise his medical attendant 
by presenting him with a specimen as light as spring water (51). In 
all cases where any approach to accuracy is required, an average 
sample from the urine passed in 24 hours into the same vessel must 
be selected: as this is, however, not always practicable, it is better to 
request the patient to furnish specimens of the urine passed immedi- 
ately before going to bed (urina chyli), and of that voided on rising 
in the morning (urina sanguinis). The average density of these two 
specimens will give a nearer approach to the truth. 

50. The law of the density of the morning urine being less than 
that passed at night holds good in disease, certainly in the majority 
of cases. A remarkable exception, however, occurs in some neuralgic 
and hysterical affections, in which, immediately after a paroxysm of 
the disease, the urine falls to its minimum of density at whatever 
period of the day it is secreted, often after an hysterical fit being 
scarcely heavier than pure water. The following table shows the 
results of some observations on the respective densities of night and 
morning urine in different diseases : — 



Density of urine passed at 


Disease. 


Night. 
Urina chyli. 


Morning. 
Urina sanguinis. 


1-027 
1-026 
1-026 
1-024 
1024 
1-022 
1-021 
1-005 
1-020 


1-022 
1-022 
1-020 
1-024 
1-014 
1-016 
1019 
1-015 
1-018 


Irritable bladder. 

Hffimoptjsis. 

Dyspepsia. 

Phthisis. 
Oxaluria. 
Hysteria. 
Healthy. 
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A very curious statement has been made in Germany by Dr. 
Schweigi" that the density of urine presents a confitaot rate of In- 
crease and decrease during the day, and that cwterw paribuB it 
ranges from I^OIT to 1-022 in the forenoon, 1*028 to 1*028 in the 
afternooHj 1-019 to 1-028 in the evening, and 1-012 to 1"025 tlurlng 
the night. Taking the night urine alone he states its density to vary 
through certain Hmits in a cycle of six days, so that twice in this 
period its density attains a "high minimum ;" on the third and fourth 
night being higher than on the 6fth and second, hut then being lower 
than on the first. Five of these cycles occur, according to Dr, 
Sohwotg, in each lunar revolution, counting the night before the new 
moon as the second day of one of his cycles* The following is the 
density of night urine taken from an average of 20 such periods : — 

K^gbls of Ibe Qrcle, I>»iuEtr of the tJriae, 
I - , 1-022 

2 ....*.. , roll 

3 ....... . 1'019 

4 1^020 

5 ....... . 1-010 

6 ron 

I have not been able to verify these statements, and am inclined 
to believe that these supposed cycles of daily variation bear a direct 
relation to the periodicity of the meals (71), 

51. It is quite impossible to assign any limits within which the 
specific gravity of the urine secreted at different periods of the twenty- 
four hours may possibly range* In addition to the bulk of water 
eliminated from the circulation by the kidneys in a given time being 
materially affected by the state of surface (45) and other causes, the 
amount of fluids drunk will exert an important effect in modifying 
the density and bulk of the urine- In many persons mere mental 
anxiety, or the ingestion of a few cups of tea, a glass or two of hock, 
or a goblet of soda-water; will at once determine the secretion of 
urine of a density as low as 1'002 or 1*003. The free use of aqueous 
diluents will also greatly increase the bulk, and in a corresponding 
degree diminish the density of the urine. And from some recent 
observatiotis of Professor Liebig it appears probable that the purer 
the water, the more freely it is absorbed into the blood, and elimi- 
nated by the kidneys, the presence of small quantitiea of saline matter 
considerably retarding its absorption and subsequent excretion (385). 
It was observed by Becquerel'^ that a man whose normal average 
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of urine in 24 hours was 80 ounces, passed 56 ounces after swallow- 
ing about a quart of water in the day. In another case the natural 
average, or 32 ounces, was raised to 87 ounces after the imbibition 
of half a gallon of water in the 24 hours. 

Severe mental emotion, especially a paroxysm of hysteria, will 
also determine the secretion of pale aqueous urine, of low density 
(60). A young woman who naturally passed in 24 hours about 36 
ounces of urine, voided 86 ounces after the occurrence of a hysteric 
fit in the course of the day. 

62. Dr. Front's experience led him to assign 1-020 as the average 
gravity of healthy urine, and this completely agrees with my own 
observations. From a number of careful observations made by Bec- 
querel, it appears that the mean density of all the urine passed in 24 
hours, and examined by him, was in men 1'0189 and in women 
1.0161, the mean in the two sexes being 1-017. Dr. Routy* has 
made a very careful and valuable series of researches on the subject, 
and from an average of eighteen cases he has shown that 1-021 very 
nearly represents the specific gravity of the urine secreted in 24 
hours. 

63. The average quantity of urine secreted in 24 hours in this 
country varies from 80 to 40 ounces; this is Dr. Front's estimate, 
and is certainly the most correct. Dr. Routh found in eighteen 
cases the average quantity did not exceed 36 ounces. It is, however, 
capable of varying from at least 20 to 60 ounces without exceeding 
the possible limits of health, the quantity excreted in summer being 
as a general rule less than during winter, on account of the greater 
activity of the functions of the skin in warm weather. 

M. Becquerel regards 43 ounces in men and 47 in women as the 
most accurate expression of the average quantity of urine. The 
habitual use of weak subacid wines in France will from their diuretic 
influence sufficiently explain the discrepancy existing between the re- 
marks of English observers and those of Becquerel. 

64. Fresuming that in any given class of affections the several in- 
gredients existing in the urine preserve nearly their normal ratio, it 
is obvious that if by any means we could appreciate with tolerable 
accuracy the quantity of solids or " real urine" excreted in a certain 
time, we should be able to learn, not only to what extent the kidneys 
are performing their great and important function of depuration, but 
should also obtain data by which it would be possible to measure. 
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within certain limits, not only the amount of nourishment acquired 
from ingesta, but of the rapidity of the destruction of the eR'etc tie- 
sues of the body under the influence of the oxygen of the arterial 
blood (35)* In this manner wc may recognize the existence of a 
series of causes influencing the condition of our patients, the detco* 
tion of which would otherwise have been scarcely possible. It is also 
possible that we may occasionally obtain some aid in the diagnosis of 
the localization of the diseased action in the kidneys where those 
organs are structurally aff"ected ; for the researches of Professor Bow- 
man have shown, that the separation of the water from the blood takes 
place through the Malpigbian tufts, whilst the saline and other cha- 
racteristic elements of the urine are separated in the tubes by means 
of epithelial structure. Indeed, epithelial cells have been discovered 
in urinary deposits actually distended with crystals of uric acid and 
of oxalate of lime J*' 

The first element in an inquiry of this kind will be, to obtain a 
tolerably accurate measure of the quantity of urine secreted in twenty- 
four hours. Simple as this appears, it in practice ia attended with 
no small difEculty. Not only is it no easy matter to make our pa- 
tients quite understand what we require, but the loss of urine gene* 
rally voided during the action of the bowels will frequently prove no 
small obstacle to our learning the exact quantity secreted. The pa- 
tient should be told to pass water at noon, and rejecting the portion 
then excreted, to collect all that he passes up to the same hour the 
next day, when he should take care to empty bia bladder completely- 
Having thus nieasured the amount of urine secreted in a given pe- 
riod, we are yet far from having any satisfactory information as to 
the proportion of work done by the kidneys in that time, as far as 
their depurating functions are concerned, the amount of fluid in the 
renal secretions being liable to serious variations, according to the 
quantity of fluids drunk^ the action of the skin, &e. Thus, a person 
may, under peculiar circumstances, void, in twenty-four hours, forty 
ounces of urine, and on the next day but twenty, and yet the amount 
of depurating duty performed by the kidneys be the same ; for the 
former bulk of urine, if of a density of I'Olo, will contain about as 
much solid matter as half that quantity if of a specific gravity of 
1-030. 

65, The amount of solid matters existing in the urine can, of 
course, be discovered by the evaporation of a given quantity to as 
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dry an extract as can be obtained. The practical difficulties attend- 
ing this process are familiar to every one who has ever performed the 
task ; and, moreover, the time required for its performance would pre- 
clude its being had recourse to sufficiently frequently to be of any 
real service. 

It has, therefore, been proposed to calculate the quantity of solid 
matter present in the urine from its specific gravity ; and for this 
purpose the following difflerent formulae have been suggested by the 
late Dr. Henry, Dr. E. Becquerel,® and Dr. Christison.* If D = 
the density or specific gravity of the urine, and A = the difierence 
between 1000 and its density — 

The quantity of solids in 1000 grs. is, according to Dr. Henry, A X 2*58 
" " Dr. Christison, A X 2-33 

« " Dr. Becquerel, A X 1'65 

It is true that by formulae of this kind only an approximation to the 
truth can be gained, in consequence not only of the different densities 
of the various elements of the urine, but from their not always ex- 
isting in the same proportion, and therefore are never to be relied 
on, where great accuracy is required, as in the chemical analysis of 
the urine. Yet they are of great value in the investigation of disease 
at the bedside, as affording an approach to a knowledge of the solids 
removed from the system in a given time, sufficiently accurate for all 
clinical purposes, either in relation to diagnosis, or indications of 
treatment. Of these three formulae, that of Dr. Christison has been 
shown by the researches of Dr. Day'® to be the most exact, and to 
afford results generally sufficiently accurate for the guidance of the 
practitioner.* 

56. The following table, calculated from Dr. Ghristison's formula, 
shows at a glance the quantity of solids and fluid existing in 1000 
grains of urine of different densities : — 

♦ In addition to these we may mention Trapp's formula, the error of which, ac- 
cording to Vogel, cannot exceed one-tenth in healthy, and one-fiflh in morbid urine. 
If A represents the excess of the specific gravity of urine above that of water 
(= 1000), the amount of the solid constituents of 1000 parts of that fluid will be 
represented by 2 A» 
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Table 1. 



Specific 






Specific 






gravity. 


SoUds. 


Water. 


irravity. 


Solids. 


Water. 


1001 


2-33 


697-67 


1021 


48-93 


951-07 


1002 


4-66 


995-34 


1022 


51-26 


948-74 


1003 


6-99 


993-01 


1023 


53-59 


946-41 


1004 


9-32 


990-68 


1024 


65-92 


944-18 


i 1005 


11-65 


988-35 


1025 


58-26 


941-76 


lOOG 


13-98 


986-02 


1026 


60-58 


939-42 


1007 


16-31 


983-69 


1027 


62-91 


937-09 


1008 


18-64 


981-36 


1028 


65-24 


934-76 


1009 


20-97 


979-03 


1029 


67-57 


932-43 


1010 


23-30 


976-70 


1030 


69-90 


930-10 


1 1011 


25-03 


974-37 


1031 


72-23 


927-77 


' 1012 


27-96 


972-04 


1032 


74-56 


925-44 


' 1013 


30-29 


969-71 


1033 


76-89 


92311 


! 1014 


32-62 


967-38 


1034 


79-22 


920-78 


i 1015 


34-95 


96505 


1035 


81-55 


918-46 


: 1016 


37-23 


962-72 


1036 


83-88 


916-12 


i 1017 


39-61 


960-39 


1037 


86-21 


913-79 


1018 


41-94 


95806 


1038 


88-54 


911-46 


1019 


44-27 


955-73 


1039 


93-87 


909-13 1 


1020 

1 


46-60 


953-40 


1040 


93-20 


906-80 



The mode of using this tahle is cxceediDglj simple ; for having dis- 
covered the density of the urine passed in 24 hours by means of the 
gravimeter or specific-gravity bottle, a single glance at the table will 
be suflScient to show the proportion of solid matter and water in 1000 
grains of the urine. Then, by weighing the whole quantity of urine 
passed in 24 hours, the weight of solids secreted by the kidneys may 
be calculated by a simple rule of proportion. 

67. As it is much easier to obtain the measure than the weight of 
urine passed in a given time, the following table becomes of use in 
enabling us to calculate the weight of the urine (in grains) from its 
bulk. A pint of distilled water weighing 8750 grains. 

Table 2. 



Specific 


Weight 


Specific 


Weight 


gravity. 


of one pint. 


gravity. 


of one pint. 




Grains. 




Grain*. 


1-010 


8837 


1-023 


8951 


1-011 


8846 


1-024 


8960 ! 


1-012 


8855 


1-025 


8968 i 


1-013 


8863 


1026 


8977 ' 


1-014 


8872 


1-027 


8986 


1-015 


8881 


1-028 


8995 , 


1-016 


8890 


1-029 


9003 


1-017 


8898 


1-030 


9012 


1-018 


8907 


1-031 


9021 


1-019 


8916 


1-032 


9030 i 


1-020 


8925 


1-033 


9038 


1-021 


8933 


1-034 


9047 


1022 


8942 1 


1035 


9066 
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58. The following example will be sufficient to point out the mode 
of using the preceding tables. 

Ex. : A patient passes in 24 hours 2} pints of urine of the specific 
gravity 1*020, what is the weight of solid matter thus excreted by 
the kidneys ? 

1000 grains of urine, specific gravity 1-020, hold dissolved 46'6 
grains of solids (Table 1), and a pint will weigh 8926 grains (Table 
2); then, 



8925 X 46-6 



1000 



-=415*9 grains of solids in a pint; 



and 415*9 x 2| = 1039-72 grains, being the total quantity present 
in urine of 24 hours. 

59. Subsequent to the publication of the first edition of this work, 
I calculated another table from Dr. Christison's formula (A x 2*33), 
which is exceedingly convenient, from its showing at a glance the 
number of grains of solids in, and the weight of a fluid ounce of 
urine, of every density from 1*010 to 1*040. 

Tablk 3. 



Specific 


WeiRhl of 


Solids in one 


Specific 


Weight of 


Solids in one 


gravity. 


one fluid oz. 


fluid oz. 


gravity. 


1 one fluid oz. 


fluid oz. 


1 




Grainn. 


1 


1 


Grains. 


1010 


441-8 


10-283 


1025 


1 448-4 


26-119 


1011 


442-3 


11-336 


1026 


448-8 


27-188 


1012 


4427 


12*377 


1027 


449-3 


28-265 


1013 


443-1 


13-421 


1028 


449-7 


29-338 


1014 


4436 


14-470 


1029 


450-1 


30-413 


1015 


4440 


15-517 


! 1030 


! 450-6 


31-496 


1016 


444-5 


16-570 


: 1031 


451-0 


32-575 


1017 


444-9 


17-622 


j 1032 


451-5 


33-663 


1018 


445-3 


18*671 


! 1033 


451-9 


35-746 


1019 


445-8 


19-735 


, 1034 


452-3 


36-831 


1020 


446-2 


20-792 


1035 


i 452-8 


37-925 


1021 


446-6 


21-852 


1036 


. 453-2 


38-014 


1022 


447-1 


22-918 


1037 


I 453-6 


39-104 


1023 


447-5 


23-981 


! 1038 


454-1 


40-206 


' 1024 

1 


448-0 


24-051 


; 1039 


' 454-5 

i 


41-300 



A glance at these figures presents us with a mode of recollecting 
the quantity of solids existing in urine of difi*erent specific gravities 
depending upon the curious coincidence existing between the figures 
expressing the densities and the weight of solids present ; and is ex- 
ceedingly useful when the table is not at hand for reference. Thus, 
if the specific gravity of any specimen of urine be expressed in four 
figures, the two last will indicate the quantity of solids in a fluid 
ounce of the urine, within an error of little more than a grain, when 
the density docs not exceed 1*030 ; above that number the error is a 
little greater. To illustrate this, let us suppose we are called to a 
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patient, the integrity of the depurating functions of whose kidneya 
we are anxious to learn. The quantity of the urino excreted in 24 
hours amounts J we will suppose^ to three pints, or sixty ounces, and 
the density of the mixed specimens passed in the time alluded to is 
1*020 J now we merely have to multiply the number of ounces of 
urine by the last two fignres of the specific gravity, to learn the 
quantity of solids excreted ; or 60 x 20 — 1200 grains of solids. If 
the tabic were at handj the calculation would be more rigid, for we 
should multiply 60 by 20-79, instead of 20; the product, 1247 grains, 
shows that by the former mode an error of 47 grains has been com- 
mitted; an amount not sufficient to interfere materially with drawing 
our inductioDS by the bedside, and of course capable of immediate 
correction by referring to the table at our leisure, 

60, From a large number of observations, it appears that the 
average amount of work performed by the kidneys in the adult, may 
be regarded as effecting the excretion of from 600 to 700 grains of 
solids in twenty-four hours* Although certain peculiarities connected 
with muscular exercise, regimen, and diet, as well as certain idiosyn- 
crasies of the patient, may influence this, yet if we regard 650 as the 
average expression of the number of grains of effete matter separated 
in twenty-four hours by the kidneys, we shall not commit any very 
serioua error. In calculations of this kind much latitude must be 
allowed, and it ought at least to be assumed that the kidneys may 
excrete fifty grains more or less than the assumed average, without 
exceeding or falling short of their proper duty. 

Recent and very extended reseurches have convinced me, that the 
indications afforded by the characters of the quantity of solid elements 
of the urine excreted by the kidneys in a given time, are of the highest 
importance, not only as an exponent of functional lesion, but as a 
most important guide to the treatment of diseases. These views I 
developed at some length in my lectures at tbe Royal College of Phy- 
sicians in tbe spring of 1848, and I hope to revert to them in the 
concluding chapter of this volume.* 

* Dfi Benca Jones Is of decide opmion that no reliance can he placed on nnj 
other mcde of obtaiuing the amoont of solid» in the urine than by careful weighing ^ 
and there ia no doubt that he m correct where fltrict accnracj is required, as appears 
from tbe following cxperimentB : about 500 grains of urine were in each case evaporated* 

Bf. fr. ^oiid ttmiAnc. TwlVHt$n.oi Frist. 

Before iliiiuef, ,.,».,. I03*t-0 found fl" -03 fmJiif; liT iftljJe fiJi^ fr»4»*«. 

At1«r dinner, . 1028'ft ** 65'&9 '* ^ M-ft " 

Befare dimier, , - . . . ^ , HJ3S-3 •* M-TT " " flfi-O *^ 

Afte^r dinner, lOM* " 84 06 •* h 7^0 « 

Before dintiBf^ *..,*,♦ 1024^T " 60-T7 " " M'O •* 

After dinner, 1021-8 '* 04-31 *t " M-O " 

Before dinner, . 1034 8 '* &&m ** *i M-O ** 
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61. Among the physical characters of urine, the tints not unfre- 
quently present in different maladies are of great importance, and 
worthy of being carefully studied. Whatever may be the nature of 
the coloring ingredients of healthy urine, it is pretty evident that they 
are capable of generating but a small series of tints ; varying according 
to the degree of dilution from nearly colorless to the usual pale amber 
color, and up to deep brown. When much diluted, urine presents a 
faint greenish tint, as in the urine of early infancy, and in that of 
chlorosis and hysteria. If bile or blood be present, a variety of 
colors, varying from red to brown, blackish-green or apple-green, are 
produced, the latter hue being occasionally indicative of the presence 
of cystine (191). It is often of great importance to distinguish be- 
tween the substances causing some of the various colors passed by 
the urine, for which purpose the following table will be found of use. 



Color. 



Cause of Color. 



Chemical aitd physical charactersJ ^"*^°'"/[jf ■' *"*'^"- 



I Red. 

(A.) 



(B.) 



! Brown. 

1 (c.) 



Hemorrhage 
some part 
the urinary pas- 
sages 

Fever. 



(D.) 
(E.) 



Greenish-brown. 



[I] 



Grass-green. 
(H.) 



Purpurine. Nitric acid produces a de-IPortal conges 
posit of uric acid almost: tion ; it is gene 
immediately. No change rally connected 
by heat. Alcohol digested with organic 
on the extract, acquires a mischief of the 
fine crimson color. Den- liver or spleen, 
sity moderate. 

Blood. Becomes turbid by heat and; 

nitric acid, its color chang- 
ing to brown. The micro- 
scope discovers floating 
blood discs. 
Concentration. Nitric acid precipitates uric 
acid readily. Density high, 
the addition of hydrochlo- 
ric acid to some of the 
urine previously warmed, 
produces a crimson color. 

Blood. See B; coagulation by heat,' Obstruction to the 

and nitric acid less marked.! escape of bile 
Bile. A. drop of nitric acid, allowed from the liver 

to fall in the centre of a| or ^all-bladder, 
thin layer of urine on a' and the pre- 
white plate, produces a sence of some 
transient play of colors, in or all of the 
which green and pink pre- elements of bile 
dominate. in the circula- 

Blood. See B ; occurring in alkaline tion 

urine. 
Bile. See E ; occurring in very acid 

urine. 

Excess of sulphur. Unchanged by heat or nitric Presence of cys- 
acid. I tine. 
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Vogel arraugea the scale of colors m the three following groups : — 

laU Yellowiah urines. 

1. Pftle jellowj like & weak solution of gamboge* 

2* Bright jellow, like a oaediam solution of gamboge. 

3» Y'ellow, like a strong solutrou of gamboge. 
2d. Reddish urines. 

U Reddish-yellow, like gambogt* with B little carmine. 

2* Yellowiflh-red, like gamljioge willi more OJirmiue. 

3. Eed, like carmine witb u liUle gamboge. 
3d. Brown urines. 

L Brownisb-red, 

2. Reddisb-browo. 

3. Browuisb-bkck {ie2). 

62* It must not be forgotten that the coloring matter of msnj 
druga when taken into tho stomach readilj and rapidly enter the 
urine, and from the peculiar appearance presented bj it might lead 
to an unfounded suspicion of its being indicative of manj nrinarj 
diseases. The coloring matters of the chiniaphilaj hiematoxylum, 
indigo, senna, and rhubarb, will thus tint the urine very deeply, the 
latter more especially. I have often seen urine, colored by rhubarb, 
mistaken for bilious urine. The error can be at once discovered by 
the addition of liquor ammonite, which converts the dark orange into 
a crimson color, 

63» Urine occasiooally varies m connstenct^y and instead of being 
fluid, m is generally the case, acquires a considerable amount of vis- 
cidity. This 13 sometimes only to be detected by the readiness with 
which it froths on agitation, and the length of time the bubbles are 
retained, as in diabetes mellitus* In other cases the urine may be so 
viscid as to allow of being drawn into threads, from the preaence of 
mucug (331), although the latter generally forms a dense layer at the 
bottom of the vesseL The same thing happens if pus occurs in rather 
concentrated or alkaline urine, as the alkali or saline matters present 
react upon the albuminous constituents of the pus, and convert it into 
a mucus magma, as pointed out by Dr. Babington and myself^* (328), 

It ia occasionally, though rarely, observed that the urine is fluid 
whilst warm, but becomes semi-solid, like a mass of jelly, on cooling, 
This change depends upon the presence of eelf-eoaguJating albumen 
or fibrin, a state of thiags generallly connected with severe organic 
mischief io the kidneys, although in some instances dependent only 
upon mere functional disturbance. 




VARIATIONS OF CONSISTENCE. 



81 



In the former editions of this work I stated that in a few rare 
instances, occurring chiefly in urine loaded with oxalate of lime, I 
had found it quite fluid whilst cold and gelatinizing when heated, 
retaining, however, its transparency ; this curious change being best 
observed when water is poured on the warm urine, when the gelati- 
nous mass floats for some seconds in the water before it completely 
dissolves. Recent observations have led me to trace the cause of this 
to an abundant deposit of urate of ammonia, accompanying the 
oxalate, dissolving by the heat employed, and soon after separating 
as a gelatinous hydrate. 

64. The optical properties of the urine have scarcely been applied 
to diagnosis, with the exception of the action saccharine urine exerts 
on polarized light, which has been proposed by M. Biot,^' and applied 
by M. Bouchardat^ to the detection of diabetes mellitus. It is quite 
out of place to notice here the theoretical action of diabetic urine on 
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polarized light; for an acount of which I would 
refer the reader to works especially devoted to the 
investigation of physical phenomena :^ and now 
simply content myself with pointing out the readi- 
est mode of applying this property to diagnosis. 
Let a mirror (a), composed of half a dozen 
pieces of thin window glass, be fixed to an arm of 
a common retort stand. A brass tube (b), open 
at top, and closed below with a plate of glass, is 
fixed to a second ^m. This tube should be an 
inch in diameter, and six or eight inches long. In 
a third arm, at (c), is fixed a ring of wood, supporting a doubly re- 
fracting rhomb of calcareous spar. Let the tube (b) be filled with 
water, and allow the light of a candle, or of the clouds, to be 
incident on the mirror (a) at an angle of 56° 45. A ray of 
light, polarized in a vertical plane, will consequently be reflected 
through the column of water in B. Then look through the crystal 
(c) and two images of the bottom of the tube (b) will be visible. 
These images are colorless, and differ merely in the intensities of 
their illumination. Slowly revolve the crystal (c) and one of the 
images will cease to be visible four times in an entire revolution. 
Having thus become familiar with the management of the instrument, 
empty the tube (b) and fill it with very clear syrup. Again revolve 
the eye-piece (c), and now, instead of two uncolored images only 
being visible, two, tinted with the most vivid colors of the spectrum, 

6 
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will be seen. These will change their hues by revolving the crystal 
(g)» These beautiful tints are generated by a physical change pro- 
duced by the solution of sugar on the transmitted pkne-polarized 
lightj giving rise to the phenomena of circular polarization* 

65. The quantity of sugar cxiating in the urine is never sufficient 
to present the beautiful phenomena in a satisfactory manner without 
taking very many precautions to insure success. For this purpose 
the tube (b) should be changed for one 14 inchea long^ as the quan* 
tity of sugar in urine is so much smaller than in syrup, that a larger 
column of fluid becomes necessary to develope the optical pheno* 
mena above described. As one effect of this is to oppose a greater 
obstacle to the passage of light, a more vivid beam becomes necessary. 
To attain this> a good light should be thrown into the tube from a 
concave mirror, which should be substituted for the reflecting plates 
(a) in the figure. This light should be polarized by allowing it to 
traverse a NlcoVs single-image prism^ screwed into the lower end of 
the tube holding the urine. 

If then diabetic urine, carefully filtered to render it as clear aa 
possible, be placed in the tube, the utmost care being taken to exclude 
all extraneous light, the colored images will be visible, not, however^ 
with the vivid tints presented by the syrup, as their hues will be 
modified by the color of the urine and quantity of sugar present. 
Whenever in this apparatus two images po%semng different colors^ 
however faint ^ are seen simuUantoudy^ it is certain that the fluid in 
the tube possessei the power of circular polarization. And, as in the 
case of urine, but two bodies have been found which produce this 
physical change in lights viz«, sugar and albumen, it is easy to dis- 
cover the nature of the Buhstance which communicates this property 
to the urine- If, therefore, a specimen of urine, which does not 
coagulate hy heat, produces the colored images when examined in the 
polariflcope, it is certain that sugar is present. 

If the urine be tolerably free from color, as is often the case in 
diabetes, mere filtration through bibulous paper will render it suffi- 
ciently transparent to exhibit these phenomena. But, if deeper 
colored, a small quantity of the solution of diacetate of lead should be 
added, and the mixture briskly agitated; in this way almost all the 
urinary pigment is precipitated, and on passing the fluid through a 
filter it becomes fitted for the polariscope, 

66. The comparative increase or decrease in the quantity of sugar 
in the urine during the progress of treatment may be detected by 
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obserying the extent of the arc through which it is necessary to 
rotate the eye-piece before any particular tint reappears or disap- 
pears. The best and most constant tint to assume as an index is a 
dark bluish-violet color, which precedes a yellowish-red and follows 
a deep blue, and has the advantage of being a distinct color easily 
recognized. Let us suppose the tube of the apparatus is filled with 
diabetic urine, and by careful examination a rotation of the eye-piece 
through 9^ is required to develope the dark violet color. If on a 
subsequent examination a column of urine of the same length requires 
a rotation of 18° or 27° to develope the same color, we learn that 
the quantity of sugar present is doubled or tripled in quantity, whilst 
if a rotation of S|° or 6° is sufficient, it shows that the sugar has 
fallen to one-half or two-thirds the quantity found on the first obser- 
vation. 

There are many serious practical difficulties in the application of 
the polarising power of urine to the detection of sugar, which will 
probably ever prevent its being generally employed, but M. Bouchar- 
dat having drawn the attention of the profession to it, it was neces- 
sary to give some explanation of it. To obtain results at all ap- 
proaching to accuracy, the beautiful polariscope, contrived by M. 
Soleil, of Paris, should be employed. Its manipulation requires, 
however, more tact than is likely to fall to the lot of any except those 
who have devoted some time to physical investigation, whilst its 
expense (£18 or £20) places it beyond the reach of many practi- 
cioners. 
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67, Healthy urinej uninfluenced by food, is sufficiently aclJ to 
redden litmus paper, but the intenBity of the action of urine on the 
teBt-paper is subject to remarkable variationsj sometimes being even 
replaced for a sbort time by an alkaline reaction without involving 
the necessary presence of disease, Dn B. Jones has carefully inves- 
tigated this subject, and he has discovered that the urine is always 
most acid when the contents of the stomach possess the greatest 
acidity and vice vergd. The urine passed the longest after food is 
generally the most acidj that passed during digestion is three or four 
times less acidj and eyen sometimes alkaline. Immediately before 
each meal, the urine always showed the greatest acidity ; that passed 
in two or three hours after always showed the least. The decrease 
was greatest three hours after breakfast, and five or six hours after 
dinner, when it reached its minimum. In the absence of food, the 
acidity remained nearly the same for twelve hours, but fell directly 
after taking food. With animal food only, the diminution of acidity 
after food was very rapid and more permanent than after mixed diet ; 
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indeed, the urine often became alkaline. With vegetable food (ex- 
cluding subacid fruits) the decrease of acidity after food was much 
less marked and the increase of acidity before food much more evi- 
dent. Dr. B. Jones's ^^ essay on the subject merits, and will well 
repay a careful study. 

68. The chemical composition of urine has been the subject of 
repeated investigations during the present century, and numerous 
statements have from time to time been made public, respecting the 
elements contained in this important fluid. In a physiological point 
of view, the urine of health may be regarded as naturally made up 
of the following classes of ingredients dissolved in water : — 

I. OBGANIC PRODUCTS. 

, ,. , . . « , . , X^^^i uric acid, crea- 

Ist. Ingredienta charactenatic of the secretion Produced Vj^^^^ creatinine color- 
by the destructive assimUation of tissues, and separa-^ j^^ \^^ ^^^J^ .^ 
ted from the blood by the kidneys. / cinles 

In addition to the 
above, hippuric acid, 
lactic acid ; accidental 
constituents. 



2d. Ingredients developed principally from the food during 
the process of assimilation. 



3d. Saline combinations, separated from the blood, and 
derived from the food. 



II. INORGANIC PRODUCTS. 

' Sulphates, phosphates, 
chloride of sodium and 
all soluble salts taken 
with the food and often 
undergoing decomposi- 
^ tion in the system. 
4Ui. Saline combinations chiefly generated during the pro- J Sulphates, 
cess of destructive assimilation. ( Phosphates. 

III. INGREDIENTS DERIVED FROM THE URINARY PASSAGES. 

5tli. Mucus of the bladder. 
6th. Debris of epithelium. 
7th. Phosphate of lime. 

Of these, the first class of ingredients can alone be considered as 
really essential to the urine, and characteristic of it as a secretion, 
the kidneys being the only organs which normally eliminate these 
elements from the blood. The saline ingredients of the second class 
are met with in most secretions of the body, with the exception of 
the sulphates, which are rarely found except in the urine. The third 
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class of elements ie met with in all fluids passing over mucous sur- 
faces, the phosphate of lime being derived from the mucus, of which 
it is a coDstitueDt. 

69. As all unnecessarily miDute chemical details of the aoalyses 
of urine are more interesting in their abstract bearings than in rela- 
tion to physiology and pathology, it would be quite out of place to 
insert any of the very elaborate views which have been given by some 
writers of the composition of the Becretion under consideration, I 
prefer adopting the analyses of M. Becquerel,^ as the most practi- 
cally useful J especially as they are corroborated by the results of the 
researches of most recent and trustworthy observers. The following 
table presents a view of the normal average composition of the urine 
passed by healthy persons in the course of twenty-four hours ; the 
weight of the constituents being expressed in grains ; — 





Uriiie Dfmen. 


Urine pfwdtmen. 


M«aii3iarbolli. 1 


la 34 

honn. 


Li low 
grain*. 


[nai 

hdilW. ' 


InKWO 


tdflfs* 




Weight of urine, 
Specific gravity J 
Solida, .... 


19516 
10189 
610' 


1000 
31-1 


21124 
10151 

626-8 


1000 
2495 


'' 20.120 
1*01701 

568* 


1000 

28- 


Urea, , . . , 
Uric acid, 
Fixed aalt^, * 
Orffauiemattera and Tola- ) 
lUeaalinocombitiations, J 


270' 

150' 
176^ 


12-8 
0*391 , 
7-63 

3-26 


! 240* 

i 8-6 

126^ 

145' 


10-366 
0-406 
614 

8' 


255' 

8-1 
138- 

100-5 


12- 
0*398 

6-B85 

8-6a 



The organic matters mentioned in the above table consist of a 
mixture of creatine and creatinine with hippuric, and, according to 
some^ lactic acid ; a coloring pigment rich in carbon, an extractive 
matter containing a considerable proportion of sulphur, with a salt of 
ammonia, and probably of some other bodisB in smaller quanlitiesj 
with whose nature we are yet unacquainted. 

70. The fixed salts referred to in this table consist of combinations 
of chlorine, phosphoric, and sulphuric acid, with lime, soda, potassa, 
and magnesia, or their metallic bases : these substances exist nor- 
mally in the following average proportions : — 





In the urine of S* hours. 


JnlO(K> grain* 


Cliloriue, 


10*15 graiDS, , 




Sulphuric Acid, . 


17^3 " . . 


0-855 « 


Phosphoric Acidj . 


6*4 " . . 


0-317 " 
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Soda, . 
Lime, . 
Magnesia, 
Potassa, 



In the urine of 24 honn. 



106*1 grains, 



139-95 



In 1000 graina. 
5*224 grains. 



6-898 



The proportion in which these several ingredients exist in the urine 
are liable to great temporary variations from slight causes, depending 
upon the nature of the food, amount of exercise, and state of general 
health. The amount of solids in the secretion increases usually in a 
direct ratio with the amount of muscular exertion, and consequently 
metamorphosis of tissues, and inversely with the length of time 
elapsing after taking food. 

71. The following example will be sufficient to point out the great 
variation existing in the composition of urine passed at different 
periods of the day. I collected carefully all the urine secreted by a 
person in good health during twenty-four hours : it amounted to only 
22 ounces ; he had previously drunk very little. It was passed at the 
following hours : at 8 a.m., eight ounces, depositing urates; at 1 and 
5 P.M., six ounces altogether ; at 11 p.m., eight ounces ; all these 
specimens were acid. 

The first of these was passed after having been ten hours without 
food, and consequently was a good specimen of urina sanguinis; 
the second was influenced by the morning meal and a slight lunch at 
noon; whilst the third, urina cibiy contained the products of the 
metamorphosis of food taken at dinner early in the evening. The 
composition of these three specimens was, in 1000 grains, as follows. 



When excreted. 

Specific gravity, . . . 

Water, 

Solids, 

Urea, 

Uric acid, .... 

Fixed salts, .... 

Creatine, creatinine, coloring | 
matter, and volatile saline > 
componnds, . . ) 



A. 



I B. 

|1 and 5 vm. 



C. 
11 P.M. 



E. 



1*016 1-020 
962-72 ! 953-40 
37-28 i 46-60 



1-030 
930-10 
69-90 



1-018 
958- 
41-94 



143 
0-28 
6-1 

17-6 



15-3 

0-9 

165 

13-9 



24-4 
1-33 
9-9 

34-27 



180-4 

8-0 

98-0 

2130 



11-0 

11 

11-2 

18-6 



The bulk of the urine secreted was nearly one-half the average, 
being but 22 ounces, and the composition of the solids existing in the 
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whob quantity is shown in the column D of the aboye table* In the 
following twenty hours, the same person having partaken more freely 
of fluids, secreted 36 fluid ouncea of urine, and the composition of 
1000 grains of wliich is shown in column E, 

72. Urea, — Chem. comp- C2N2H^O^=60. This very important 
eubstance constitutes the form under which a large quantity of nitro- 
gen is expelled from the system ; 270 grains of urea, or more than 
half an ounccj being on an average excreted by a healthy man in the 
course of twenty-four hours, 

Ureaj in consequence of its combining with acids like a weak 
base, can be very readily discovered in urine. The nitric or oialie 
acid may he used for its detection^ the former being the most conve- 
nient for clinical observations. For thia purpose let about a drachm 
of urine be placed in a watch-glasSj and about half that quantity of 
colorless nitric acid be carefully added. If a normal proportion of 
urea exist, no change, except a darkening in thit, and the evolution 
of a few bubbles J will be observed^ unless the weather be exceedingly 
cold, or the glass be placed in a freezing mixture, and then a delicate 
plumose crystallization of nitrate of urea will commence at the edge 
of the fluid. Urea may be obtained from the nitrate by pressing it be- 
tween folds of blotting*paper until it is nearly dry. The satin-like 
mass thus left, if dissolved in boiling water, and digested with a little 
animal charcoal^ yields up most of its coloring matter, and hy sepa- 
ration may be obtained in irregular rhomboidal plates. The nearly 
pure nitrate should be dissolved in as little water as possible, and 
carbonate of potass added until all effervescence ceases. In this way 
nitrate of potass is formed, and urea set free. The whole should be 
carefully evaporated to dryness, and digested in hot absolute alcohol, 
which readily dissolves the urea ; and by evaporation it may be ob- 
tained in four-aided prisms, very soluble in both hot and cold water, 
and possessing the cool and saline taste of nitre.* 

73, Under ordinary circumstances, no crystals of nitrate of urea will 
appear on the addition of nitric acid, unless the urine be concentrated 
by previous evaporation to one-half its bulk, or even less, before 
adding the acid. In some cases, indeed, an excess of urea exists, 
and then a rapid formation of crystals of the nitrate occurs, occa- 
sionally so copiously that the mixture becomes nearly solid. It is 



* See note, piige 42^ for tbo pTOceas of obtaimug aad measuring urea recom* 
mended by Dr. Odliog and Dr. Dayy. 
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important, whenever this is the case, to measure the bulk, and ascer- 
tain the specific gravity of the whole quantity of urine passed by the 
patient in twenty-four hours; for unless these exceed the average 
proportions of health, there is no proof that an actual excess of urea 
is excreted by the kidneys. A particular specimen of urine may 
appear richer in urea than natural, simply from the diminished amount 
of water present, as is well shown in the preceding table (71); in 
which, although the total quantity of urea present in the urine of 
twenty-four hours was much below the average, yet the proportion 
found in 1000 grains at three different periods of the day far ex- 
ceeded it. On this account the urine secreted shortly after a full 
meal, especially of animal food, as well as that voided after excessive 
perspiration, generally crystallizes on the addition of nitric acid. 

74. Phynological Origin of Urea, — This has been already traced 
to the destructive assimilation of the tissues of the body (40). That 
urea is one of the products of this important process, and that it con- 
stitutes the mode in which the greatest portion of the nitrogenized 
elements are excreted, is unquestionable. It is probable that the ni- 
trogen present as a constituent of the quantity of urea excreted in 
twenty-four hours represents about five-sixths of that taken into the 
system in the food. It must not, however, be supposed that the urea 
is normally derived directly from the food. Its origin must be traced 
to the destructive assimilation of those tissues of the body which are 
removed to make room for new matter. Minute quantities of urea 
escape from the system by the skin, but this body is removed so 
rapidly from the blood by the kidneys that very minute traces of it 
only can be obtained unless these organs become diseased, and are 
then no longer fitted to perform their important functions of depura- 
tion. It is a curious fact, first noticed by MM. Bernard and Barres- 
wil, that, in animals from whom the kidneys have been removed, and 
the urea accumulates in the blood from the absence of its proper out- 
lets, a considerable quantity is excreted by the gastro-intestinal mu- 
cous membranes in the form of carbonate of ammonia, a result of the 
re-arrangement of its elements (77). In man, and in all warm-blooded 
carnivorous and omnivorous mammalia, the quantity of urea far ex- 
ceeds that of uric acid ; whilst, in carnivorous birds, serpents, and 
insects, the latter substance predominates, and often quite replaces 
the urea. Dr. Prout is inclined to believe that the urea is the pecu- 
liar product of the metamorphosis of the gelatinous, and uric acid of 
albuminous, structures.^^ Liebig, on the other hand, considers that 
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urio acid is the itninediate product of the change in all nitrogenized 
tiasuesj and that urea is the secondary product, arising from the action 
of oxygen and water in the uric acid*** Tho fact that in sea-birds 
and many insects the uric acid remains in the state of urate of am- 
monia, and does not become converted into urea, notwithstanding ail 
the conditions necessary, according to Liebig's views^ for this change 
to existj must cause this hypothesis to be received with great caution. 
The following table shows the average quantity of nitrogen and 
carbon evolved from the iystem in twenty-four hours, in the form of 
urea and uric acid : — 



Qaanliiy excreted tji 24 hour*. 


exisUngin I extitirtf in 


In cubic inohiK. ' 


Urea,. - 
Uric acid, * 

Total, 


253' 
8-1 


GriiLTi4. 1 GrvJnd, 

118-95 ' 50-92 

2-52 , 3-23 


Cubic iiielii!i. 
391*4 
8-3 


2ij3-i 


, 121-47 j 


54*15 


399*7 



Urea is not alone eliminated from the blood by the kidneys ; it has 
been detected in many of the fluid secretions, and among others in 
the humors of the eye* I have found it abundantly in the perspira- 
tion of persons whose kidneys are unhealthy, and in the copious eva- 
cuations from the intestines produced in renal dropsy by the action of 
elaterium. 

It is impossible to overlook the curious relations existing between 
urea and sulphocyanide of ammonium, in connection with the fact 
of the excretion of sulpho cyanogen in the saliva. The presence of 
an alkaline sulphocyanide can readily be demonstrated by the pro- 
duction of the characteristic red color on adding a few drops of a 
solution of any sesquisak of iron to the saliva. Sulphocyanide of 
ammonium may be regarded as urea, in which oxygen is replaced by 
sulphur, thus ; — 

Urea (cyanate of ammonia) ^^ C^K^II^O^ ; 

Sulphocyanide of ammonium ^^ CjNjH^Sj* 

75, The influence of the composition of food on the quantity of 
urea is beautifully shown by the experiments of Dr. Lehmann,® of 
Leipsic. This philosopher examined the quantity of urea secreted 
by his kidneys whilst living for some days on a strictly animal diet, 
as well as when he restricted himself to vegetable food, to a mixed 
diet^ and to one quite free from nitrogen^ consisting of starch, gum, 
oil, sugar, &c. The mean weight of the urea obtained from the urine 



UREA. 



91 



of twenty-four hours, under these circumstanceSi is expressed below 
in grains: — 



Diet. 


Animal. 


Vegetable. 


Mixed. 


Non-nitro- 
genized. 


Urea in the urine of twenty- ) 
four hoars, . . . J 


819-2 


346-5 


500-5 


237-1 



No one can avoid observing the great disproportion existing be- 
tween the quantity of urea contained in Lehmann's urine, and that 
generally assumed as the average; the amount secreted whilst confined 
to a strictly non-nitrogenized diet, nearly equalling the normal pro- 
portion. Still, whatever may be the idiosyncrasy of the ingenious 
experimenter in this matter, the result of his researches prove to a 
demonstration the influence of food in modifying the proportion of 
urea separated by the kidneys. I cannot help suspecting that the 
appetite of this physiologist must be rather above the average, for he 
alludes to his having devoured thirty-two boiled eggs in one day, 
which, even in the absence of other food, seems an enormous quan- 
tity. Lehmann has also shown that the excretion of urea is conside- 
rably augmented by anything which, like severe muscular exertion, 
increases the wear and tear of tissues. 

M. Lecanu" has made some interesting observations on the con- 
nection between the amount of urea secreted and the age of the indi- 
vidual. The following presents the average results of his experi- 
ments on the quantity of urea and uric acid excreted in twenty-four 
hours at different ages : — 

Urea. Uric acid. 

Adult men, 431-9 grains. . . 13-09 grains. 

Adult women, .... 294-2 " . . lO'Ol " 

Very old men (84 to 86 years old), 124-8 " . . 6-77 « 

Children (under 8 years), . 138-2 " . . 3'98 " 

Bischoff's observations on this subject are worthy of our careful 
study, and are clearly expressed in the following table from Dr. Day's 
" Contributions to Urology," in the " British and Foreign Medico- 
Chirurgical Review," July, 1865: — 
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76. Urea is invested with peculiar interest on account of its being 
80 readily obtained artificially, and thus enabling the chemist to 
closely imitate one of the most important results of the chemistry of 
life. A man eats an excessive meal of meat, more than he can 
assimilate into healthy blood, and a large proportion of it, under the 
influence of the water, alkali, and oxygen of arterial blood, becomes 
metamorphosed into urea. The chemist can take some of the same 
meat, and ignite it with carbonate of potass ; the result is, that car- 
bon and nitrogen unite to form cyanogen ; he adds a body which 
readily yields up oxygen as the binoxide of manganese, and a cyanate 
of potassa is formed. This, when digested with a salt of ammonia, 
becomes a cyanate of that base, which requires only a rearrangement 
of its elements under the influence of heat to become urea. Thus : — 

C N H 
1 atom cyanic acid, . . . 2+1+0+1 
1 " water, .... 1+1 

1 " ammonia, . . . 1+3 



= 1 " urea, .... 2+2+4+2 

77. As urea consists of 2 at. carbon, 4 at. hydrogen, 2 at. nitro- 
gen, 2 at. oxygen, its elements are so arranged that its composition 
exactly resembles that of carbonate of ammonia, minus two atoms 
of water. 

C N H * 
2 atoms carbonic acid, . . 2 4 

+ 2 " ammonia, . . . 2+6 

2+2+6+4 
— 2 " water, .... 2+2 

= 1 " urea, .... 2+2+4+2 

In accordance with this view, urea is decomposed by boiling with 
a concentrated acid, a salt of ammonia being formed, whilst car- 
bonic acid is evolved ; and, on the other hand, by ebullition with a 
solution of potass, ammonia is given off*, and a carbonate of potass 
remains. An ingenious mode of estimating the proportion of urea 
existing in any fluid, founded on becoming so readily converted into 
an ammoniacal salt, has been proposed by M. Heintz."^ The fluid 
being mixed with an excess of sulphuric acid, is slowly evaporated 
in a retort until fumes of sulphuric acid begin to rise, a sulphate of 
ammonia is formed, and carbonic acid given oS*: the quantity of 
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ammonia in the ealt, estimated by precipitation by chloride of plati* 
numj or the amount of carbonic add evolved, becoming an index of 
the urea present, 44 grains of carbonic acid indicating 60 of urea. 
The mere act of boiling the nrine is sufficient to convert a portion 
of urea into an ammontacal salt, and by long keeping, even in close 
vesselij a similar change occurs. The rapidity with which this con- 
version 13 effected varies remarkably in different specimens of urine- 
I have known nrine become alkaline within an hour of its emission, 
and yetj in one instance, I detected urea in a specimen of nrine 
which had been preserved in a closely-stopped bottle upwards of ten 
years. The presence of a mucoid body in a state of change, acting 
as a ferment, certainly explains the rapid conversion of urea into 
carbonate of ammonia, in some urine (274), 

Dr, Hassall compares this passage with the following statement 
by Dr, B, Jones: **Pure urea may be kept dissolved in distilled 
water, or it may, as you see in this test-tube, even be boiled without 
being changed into carbonate of ammonia ; but if a few drops of 
ammoniacal urine, or a small quantity of mucus, is added, decompo- 
sition begins* By careful experiments, more may be made out on 
this subject than the general fact that some substance in a state of 
change is reqntsltfl to cause the change in the urea to begin ; and 
the influence of the monads and vibrios, which are sometimes found 
in acid urine, may be determined," These two statements are not 
in such direct opposition as has been supposed ; inasmuch as 
boiling urine and boiling pure urea in distilled water are not 
quite the same things ; indeed, the urine contains probably the 
Tery substance alluded to by Dr. B. Jones as requisile to cause the 
change in the urea to begin. However, there is no cause for com* 
plaint, as the matter has led to the institution of experiments, and 
the establishment of the following conclusions : — 

1st. The simple act of boiling an aqueous solution of urea is suffi- 
cient to determine the gradual dissolution of that substance, and its 
conversion into carbonate of ammonia, 

2d. The conversion of urea takes place in distilled water, even 
without the aid of the spiritdamp* 

3d. The decomposition of urea is effected, either with or without 
heat, much more readily in fluids which are alkaline, and especially 
in those in which the alkalinity arises from the presence of lime in 
any form. 

4th* The conversion of urea is retarded, and sometimes altogether 
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prevented, by an acid condition of the fluid in which it is present ; 
and this is equally the case whether the solution be subjected to the 
heat of the spirit-lamp or not. The more acid the fluid, the greater 
its power of resisting the decomposition of the urea. 

5th. Animal matter, in a state of decomposition, exercises a 
powerful influence over the transformation of urea ; and this it does 
partly by producing an alkaline condition of the fluid in which the 
two substances are contained, the alkalinity being produced by the 
carbonate of ammonia generated during putrefaction (163). 

The elements of urea not only are thus related to those of carbo- 
nate of ammonia, but are, as we have seen, identical with those of 
cyanate of ammonia with water, a circumstance which explains the 
occasional occurrence of cyanogen compounds in urine. 

78. Uric Aeid.—G\i^m. comp. CioN^H^Og,C2H^N20,+2C4NO, 
=168. (Syn. Lithic or Urylic acid.) From the analysis of 
healthy urine, we learn that on an average 8-1 grains of this sub- 
stance is excreted from the blood by the kidneys in twenty-four 
hours. It has been lately suggested that uric acid always exists in 
the urine as a urate of soda ; but it seems to me that the chemical 
evidence is more in favor of Dr. Front's opinion, that the greatest 
proportion of the acid exists in combination with ammonia. From 
the accurate^ observations of this physician, we learn that uric acid 
requires 10,000 parts of water at 60° for solution, whilst there does 
not exist in urine quite 2500 times its weight. It is hence utterly 
impossible to be in a free state without supposing the existence of 
causes modifying its solubility, by no means justifled by the present 
state of chemical knowledge. If, on the other hand, the acid is 
combined with ammonia, it must of necessity remain dissolved at 
ordinary temperatures. Urate of ammonia is soluble in 480 times 
its weight of pure water, and, in the state in which it occurs in 
urinary deposits, requires for solution 2789 parts of urine, according 
to the researches of Dr. B. Jones ;^ who has also shown that the 
presence of a moderate quantity of saline matter increases its solu- 
bDity. The 8*1 grains of uric acid normally secreted in twenty-four 
hours requires but 0*82 grains of ammonia for saturation, and the 
8*92 grains of urate of ammonia thus formed will be held in solution 
by less than half a pint of water, or about one-fourth the quantity 
separated from the blood by the kidneys. If healthy urine be slowly 
evaporated in an air-pump vacuum, it soon becomes turbid from 
the formation of clouds of urate of ammonia, which ultimately subside 
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iQ very minute spherical masses on the sides of the vessel. The same 
thing occurs wbcD urine of rather high specific gravity is exposed to 
cold. These facts appear conclusive in favor of Dr. Prout*s opinion. 
The moat plausible objection to this view is the one advanced by M, 
Becquerel ami othersj viz., that a single drop of nitric acid is suffi* 
cient to precipitate all the uric acid naturally contained in a con- 
siderable quantity of urine, which, it is stated, could hardly be the 
case if it were combined with a base. This is an objeotiou more 
apparent than real^ for if it be granted that 8'92 grains of nrate of 
ammonia are dissolved in about 40 ounces of urine, a momenta 
reflection will show that less than a single drop of nitric acid ought 
to be sufficient to precipitate all the uric acid present in half a pint 
of urine. For the quantity of ammonia combined with the uric acid 
in half a pint would be about 0*2 grain, which would be exactly 
neutralized by 0*8 grain of nitric acid, or less than a single drop* 

79. It is, of course, quite possible that uric acid may be secreted 
combined with ammonia from the elements of the disorganized albu- 
minous tissues (82). It is, perhaps, more probable that the acid is 
first generated and subsequently unltea with a base, which it meets, 
either in the nascent state, or in its progress through the structure 
of the kidneys. Late researches of Professor Liebig have thrown 
much light on this matter, in developing the reaction of alkaline 
basic phosphates with uric acid. It is well known that an aqueous 
eolution of the common or tribasic phosphate of soda exerts an alka- 
line action on reddened litmus paper. If uric acid be heated in 
such a solution, it dissolves in consequence of combining with part 
of the Boda, and setting free part of the phosphoric acid, which pro- 
bably forms a super*salt with some of the undecomposed phosphate.** 
The fluid thus becomes acid, and reddens litmus. On cooling, the 
phosphoric acid reacts on the urate of soda, and about one-half the 
uric acid is deposited in fine prumatiG crystals, resembling in shape 
some varieties of uric acid sand. These crystals are not pure uric acid^ 
but contain, chemicaMy combined, some phosphate of soda, of which 
they are not deprived either by boiling water or hydrochloric acid. 
The addition of an acid to the fluid decanted from the crystals causes 
a deposition of tabular crystals of uric acid. These observations are 
amply sufficient to explain the natural acidity of urine, and the depo- 
sition of crystals of impure uric acid on cooling ; all that is required, 
being to suppose that the 0*398 grain of uric acid, the average 
quantity existing in 1000 grains, are dissolved in about 2*5 grains 
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of tribasic phosphate of soda, the proportion found by Simon in that 
quantity of healthy nrine. 

80. The deposits most frequently occurring in the urine on cool- 
ing, by evaporation in vacuo, or exposure to a freezing mixture, are 
however (183), neither crystalline nor composed of uric acid alone. 

Lehmann states that " the sediment w&ich is deposited from acid 
urine in fever, and in almost all diseases accompanied with severe 
fever, has long been misunderstood in reference to its chemical com- 
position. Originally it was regarded as a precipitate of amorphous 
uric acid, and subsequently (and almost to the present time) it was 
regarded as urate of ammonia. It has, however, been fully demon- 
strated by Heintz and myself that this sediment consists of urate of 
soda, mixed with very small quantities of urate of lime and urate of 
ammonia." And again, further on, he remarks, that ^^he had 
scarcely found any ammonia in urine," in which statement he had 
been confirmed by Liebig, and also by Heintz, whose direct analysis 
had detected but Ig of ammonia in the sediment. "*" 

And again, at p. 216 : " Even in alkaline urine, it is very seldom 
that urate of ammonia occurs as a sediment. In these cases it is 
found in white opaque granules, which, as has been already stated, 
when seen under the microscope, appear as dark globules, studded 
with a few acicular crystals. It scarcely ever occurs except in urine 
which, by long exposure to the air, has undergone the alkaline fer- 
mentation. Even in the alkaline urine of patients with paralysis of 
the bladder dependent on spinal disease, it is very rarely that I have 
found these clusters of urate of ammonia. In the alkaline urine that 
is sometimes passed in other conditions of the system, it is never 
found." 

Dr. Hassall, in a review of the last edition of this work, has given 
the analyses of five specimens of urine, in which he was ably assisted 
by Dr. Letheby ; and as the subject is one of much importance and 
interest, and the experiments have been carefully made, I am happy 
to say that I have received Dr. Lotheby's kind permission to insert 
them. 

FirBt specimen. — Color, bright rose-red. Under the microscope 
it was found to consist of minute amorphous particles, which dissolved 
in warm water, and reappeared on cooling in their original state. 
Acetic acid slowly developed rhombic crystals of uric acid. The 
filter containing deposit was treated with half an ounce of cold water 

* Lehmann, vol. i, p. 221. 
7 
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in three portions- This removed a quantity of nrea and a little of 
the urate. It waa then drenched ^ith boiling water^ and the filtered 
liriuid allowed to stand for twenty-four hours* The deposit was col- 
lected and dried at 7^ Fahr. It weighed three grains. One graia 
was dried at 2X2°, and lost thereby 0"07 of moisture ; it was after- 
wards incinerated, and famished 0-092 of a white ash, which was 
very alkaline to turmeric paper, though not permanently so ; it was 
fusible before the blowpipe, and tinged the flame of a violet-white 
colon When dissolved in acetic acid, and tested with oxalate of am- 
monia, it gave a precipitate of oxalate of lime* 

One grain was di&tiUed with two drachms of weak potash, and it 
gave an alkaline liquid, which contained 0'012 of ammonia- While 
boiling, the potash solution acquired a bluish-green color, showing 
tho presence of uramile or murexide, to which the rose tint of the 
precipitate was doubtless due. 

One grain was treated with weak acetic acid, whereby 0*66 of 
nearly colorless uric acid was obtained ; the acetic solution gave a 
copious precipitate with oxalate of ammonia. These results prove 
that the precipitate consisted of biurate of lime, with a little biurate 
of ammonia, and a still smaller quantity of biurate of potashj to- 
gether with coloring matter. The following is the percentage compo- 
sition : — 

Biurate of lime, 61 

*^ anamouia, , . , , ,13 

** poLagli, traces 

Moiatare, 1^ 

Fink coloring matter (uramile or murexide)^ . 7 

100 

&cond specimen* — The color was at first of a bright rose-red, 
becoming of a foxy or yellowish-red tint after washing with cold 
water- The percentage composition, obtained as in the former 
-analysis, was — 

Biurate of Ume, 70 

'^ ammoniHf .^ • » . » 9 

Moistnrcj » ,16 

ColuriDf mutter^ ....... 5 

100 

The solutions from which the preceding were deposited, after cool- 
ing, were evaporated to dryness at a temperature of 100° Fahn, and 
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were found to contain a small quantity of urea, together with biurate 
of lime and a little biurate of ammonia, but no urate of soda. 

Third specimen. — The urine was deep brown, and the diflfused 
sediment of a pale fawn tint, and when collected on a filter of a light 
rose-pink, changing after some hours to a greenish hue, somewhat 
resembling pus. On submitting this urate to the microscope, it was 
seen that it had lost its usual granular form, and had become aggregated 
into small globular crystalline masses of a very pale color and deli- 
quescent appearance. The alteration of color observed was, no 
doubt, owing to this change in the form of urate. The ash of the 
incinerated urate amounted to about 10 per cent., and gave a perma- 
nent stain to turmeric paper, was soluble in water, and tinged the 
flame of the blowpipe of a violet color, showing that it was chiefly 
composed of potash. 100 parts gave — 

Biurate of potash, 57*12 

" lime, 18-37 

" ammonia, 10*06 

Moisture, . . ... . . 11*74 

Coloring matter and loss, . . . .2*71 

100-00 . 

Fourth specimen. — This was of a bright deep pink color, and was 
obtained from urine having a speciflc gravity of 1024, which, on 
evaporation of a few drops on a slip of glass, gave a crystalline 
crust of urea. It was treated with a large quantity of alcohol, by 
which a great deal of urea and a very little amorphous pink matter 
were dissolved out. Dried at 70° Fahr. its density was 1100. Ten 
grains were treated with half an ounce of cold water, and set aside 
for twenty- four hours ; the water dissolved two grains and became 
of a pale sherry-tint color. It yielded, on evaporation, a fawn-co- 
lored deposit, which, being incinerated, gave 0*25 of white ash, which 
was found to be lime. 

Two grains were treated with two drachms of dilute acetic acid, 
and after twenty-four hours, 1*2 grain of nearly white uric acid was 
obtained. Two grains were dried for several hours over a steam 
bath, and lost 0-2 from escape of moisture. The remainder was then 
distilled with two drachms of weak liquor potassdB, and the distillate 
contained 0*04 of free ammonia. Two grains were incinerated, and 
furnished 0*2 of white ash, which was found to be potash. These 
results give the following composition of the urate : — 
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Blumte of pot&ab, 

" ammotilft, , 

Moisture, i * • 
Calaritjg mailer and loss, 



42-0 
20^0 
19 5 
lO'O 
85 



100^0 



Fifth ipceimen, — ^Color, dull pink. The ash amounted to 12*5 
per cent, ; it was strongly and permanently alkalinej and tinged the 
flame of a full yellow colorj from which it is manifest that it consisted 
in great part of soda. The acetic solution was rendered slightly 
turbid by oxalate of ammonia, thus proving the presence of lime ; and 
distilled with potash, gave evidence of ammonia* This specimen, 
therefore, consistedj in great part^ of urate of soda, with a small 
quantity of urate of lime, and probably also of urate of ammonia. 

In making analyses of the uratesj certain precautions are neces- 
sary. The following is the best mode of proceeding. The filtering 
paper should be digeii^ted in acetic acid^ in order to free it from lime 
or other salts which may be contained in it. The precipitate should 
be examined under the microscope, to ascertain whether it he free 
from oxalate of lime, uric acid, triple phosphate, or other deposits. 
It should be collected on the filter, well washed with proof spirit to 
remove urea and chlorides, and then dissolved in hot water, which 
should be poured upon the precipitate on the filter, stirring gently 
with a feather. Of course, as the water becomes cold, the urates 
are thrown down, when they may be collected and dried for analysis. 
If either triple phosphate or uric acid be present the filter will retain 
these, while the urates pass through, but if there he any oxalate of 
lime, its crystals may pass through the filter, and so vitiate the 
analysis. 

It thus appears that the deposits usually considered to consist 
principally of urate of ammonia are, in reality, made up of urates of 
lime, potash, and soda, wi^h very small quantities of ammonia — and 
even this is doubtful, as, from the great difliculty of freeing these 
deposits entirely from urea, it is possible that the ammonia may be 
derived from its decomposition. 

* [I believe that the explanation of the proximate formation of these 
deposits is to be found in the action of uric acid on the microcosmic 

* Aa these tiowb a«j itigeriiousj aud are slill supporied hy some chcmiatSj I have 
heiitated to remove tliem^ ifaQQgh uij^elf persuaded of their fallacr. 
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salt or double phosphate of soda and ammonia ; ^hich salt, or its 
elements, may be regarded as a constant constituent of healthy urine. 
When uric acid is mixed with a warm solution of this triple phosphate, 
urate of ammonia is formed, and phosphoric acid evolved, either free 
• or combined with a base and forming an acid salt. This urate of 
ammonia is not decomposed on cooling, but is simply deposited in 
delicate microscopic needles, readily redissolving on the application 
of heat, if sufficient water is present. On the addition of urine to a 
hot solution of these minute needles, they are deposited on cooling, 
combined with the coloring matter of urine, completely amorphous, 
and presenting all the characters of the commonest forms of urinary 
deposits.^ If, after the separation of the urate of ammonia, a fresh 
quantity of uric acid be heated in the supernatant fluid, more of the 
ammoniacal salt is formed up to a certain point ; when phosphate of 
soda yields, and urate of soda is generated, which on cooling is de- 
composed in the manner already described (79). 

81. I therefore ventured some time ago to propose the following 
as a probable explanation of the mode in which uric acid exists in 
healthy urine : Uric acid, at the moment of separation from the 
bloody comes in contact with the double phosphate of soda and am- 
moniaj derived from the foody forms urate of ammonia^ evolving 
phosphoric acid^ which thus produces the natural acid reaction of 
urine. If the whole bulk of the urine be to the urate of ammonia 
fwrmedy not less than about 2701 to 1, the secretion willy at the ordi- 
nary temperature of the air^ remain clear ^ but if the bulk of fluid be 
UsSj an amorphous deposit of the urate will occur. On the other 
handy if an excess of uric acid be separated by the kidney Sy it will act 
on the phosphate of soda of the double salty and henccy on cooling, the 
urine will deposit a crystalline sediment of acid sandy very probably 
mixed with amorphous urate of ammonia, the latter usually forming 
a layer above the crystals, which always sink to the bottom of the 
vessel.'^'] 

82. Physiological Origin of Uric Acid. — It will be sufficient to 
merely allude to some of the more recent opinions entertained on 
this subject ; and the first which demands attention is that of the cele- 
brated Liebig.*^ He believes that when, in the exhausted tissues 
containing protein (t. e., albuminous structures), the vital force is no 

* The presence of the ammonio-phosphate of soda in normal nrine is much 
doobted by many observers ; Lehmann, with Liebig and others, attributes the acidity 
of the urine to the presence of the acid phosphate of soda. 
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longer able to reaist the chemical action of the oxygen which is con- 
veyed to them in the arterial blood (38), it combines with their 
elements and forms products, among which uric acid k the moat im- 
portant. ThaSj the elements of one atom of the essential ingredients 
of all muscular and fibrona tissues (protein)^ with 91 atoms of oxygen, 
are equal to the elements of uric acid, carbonic acidj and water, thus — 



C N H 

I atom prot«b=48+6+36+ U 
".>1 *^ ox/gen^ 91 



48+6+36+105 



C N H 

15 + 6+ a + 9=li amricaeid, 
33 66=33** car. acid, 

304^ 30 =30 '^' water. 
4H+G+36+105 



If, then> sufficient oxygen and water be conveyed in the arterial 
bloody the greatest part of the uric acid may be converted into urea 
and carbonic acid^ so thitt the effete nitrogenized elements of the 
tiBSue reach the emunctorics in a soluble formj a condition necessary 
for their ready excretion. 



C N H 
1 atom laric acid =10+ 4+ 4+ fi 
4 ** water =^ 4+4 

6 *- oxygen = 6 



lO+4+3+lC 



C N H 

4+4+6+ 4==2 atoms urea. 

6 12:^6 *' carb. acitL 



lO+4+8+ll) 



Dr. Garrod has shown, by a very ingenious series of experiments, 
that very minute traces of uric acid may be detected even in healthy 
blood. This is a very interesting fact, although what might have 
been expected, as the blood may be regarded as the main sewer into 
which are washed the results of the waste of the body prior to their 
final escape by their proper conduits* Professor Scherer^** has dis- 
covered uric acid in comparatively large quantities in the spleen, and 
it appears, with hypoxanthine (178), to be an important immediate 
result of the destructive metamorphoses of this Bingular organ. 

83, It is, therefore, obvious, on tlie above hypothesis^ that the 
larger the proportion of oxygen which circulates through a tissue in 
the act of destructive assimilation, the more complete will be the con- 
version of uric acid into urea, and in proportion as this oxygenation 
is perfected the former will disappear from the urine* Hence in the 
urine of carnivorous animals the quantity of uric acid in relation to 
the ureaj will be in the inverse ratio of the rapidity of the cireulation. 
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Thns the boa-constrictor eats an enormous meal of nitrogenized food, 
bat being a cold-blooded, slowly respiring animal, it takes in too 
little oxygen to convert the nric acid formed by the metamorphoses 
of its tissues into urea ; and hence the semi-solid urine of this animal 
consists almost entirely of biurate of ammonia. On the other hand, 
the lion and tiger, equally carnivorous with the serpent, are rapidly 
respiring, warm-blooded animals, and although, from their violent 
muscular exertions, rapid and great destruction of tissue must occur, 
scarcely a trace of uric acid is found in their urine, as it is all con- 
verted into urea at the moment of its formation, in consequence of 
the abundant supply of oxygen. As combination with oxygen is the 
necessary condition for the metamorphosis of tissue, it follows that 
we should be in constant danger of oxidizing to death, unless either 
the vital force is generated in sufficient intensity to oppose the action 
of oxygen, or some substance be present which, opposing a less resist- 
ance to its influence than organized tissues, protects them from cor- 
rosion. The mucus covering the air-passages and the bile in the 
intestines, are thus supposed to be the conservative agents which 
protect the structures imbued with them from destruction by oxida- 
tion. In a like manner the non-nitrogenized elements of our food, 
as all fatty and amylaceous substances, interfere with the conversion 
of the uric acid into urea, as they monopolize great part of the oxy- 
gen ; hence man, being an omnivorous animal, partakes of a sufficient 
amount of food, rich in carbon, to prevent the complete conversion 
of insoluble uric acid into soluble urea, consequently the former sub- 
stance appears in the urine, the average proportion borne by the 
uric acid to urea in healthy urine being about 1 to 82. 

84. If these views be correct, it will follow that, other things being 
equal, the proportion of uric acid in the urine will increase in the 
urine of a man who takes food rich in carbon, and decrease if he con- 
fines himself to a nitrogenized diet, and becomes, for a time, a car- 
nivorous animal. Further, the proportion of uric acid will decrease 
and urea increase, with the perfection of respiration and abundance 
of blood-discs, the reputed carriers of oxygen (35). 

It appears, however, that these views, ingenious and full of in- 
terest as they are, are not supported by any experien6e hitherto 
recorded, — in fact, are, in many cases, totally opposed by it. Indeed, 
we have no proof of any kind that uric acid is a necessary transition 
formation between protein compounds and urea. The experiments 
of Lehmann already alluded to (75), performed upon himself, demon- 
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atrate that vegetable diet and one quite free from nitrogen decreases, 
and an animal diet increases* the quantity of uric acid; the urea also 
increases in the same manner. The following table presents the 
results of Lehmann's researches : — 



Dieu 


QiianVily exi;relttdt in 
24 houi-*, of 


W^ponlan of uric HcJd 
to urea. 


Uric iicjd» 


Uret , 


ExchiHivelj auimal, 
Mixed atjimal and vegetable, 
Exclusively vegetable, , 
FocmJ fiiee from nitrogen, 


Grpin*, 

2264 

18-17 

15^7 

11-24 


Ornirifl, 

819-2 
500-0 
346-5 


1 t 36-1 
1 ; 27-5 
I ; 22^ 
I I 21* 



From this table we learn that, when living on a diet as free from 
nitrogen as possible, 11-24 grains of uric acid and 2374 grains of 
urea were excreted by Lehmann's kidneys in twenty-four hours. 
These quantities may be assumed as solely produced by metamor- 
phosis of tissue, inasmuch rs there existed no other source for them. 
On confining himself to a strictly animal diet, Lchmann found in hiB 
urine 22^04 uric acid, and 819-2 urea, being 11*4 more of the former 
and 582-1 more of the latter than can be accounted for by the disor- 
ganization of the tissues of his body, and, consequently, must have 
been derived from the ingesta. On mixing vegetable food with his 
meat, instead of finding an increased proportion of uric acid, as the 
theory of Liebig would indicate, a much smaller proportion of this 
substance was discovered in the urine- 

The statement, that in carnivorous animals the use of vegetahie food 
increases the amount of uric acid, is quite opposed to the fact recorded 
by Magendie,'^ that uric acid disappears from the urine of carnivora 
which have been fed for about three weeks on non-nitrogencsed food, 

85, The question, however, appears to be quite set at rest by the 
researches of Boussingault, performed on ducks. This very careful 
and laborious observer first carefully examined the quantity of uric 
acid excreted from the metamorphosis of tissue of the animal, by 
ascertaining the quantity excreted in a given time by a duck deprived 
of food for some hours ; in another who had been made to swallow 
balls of clay ; and a third who had been fed on gum — a body nearly 
free from nitrogen- He then proceeded to ascertain the increase of 
the acid excreted after the ingestion of various articles of food. I 
have arranged the following table from these experiments, having re- 
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duced their results to the same times — all the weights being calculated 
in English grains : — 





Uric Acid excreted by 


Ducks 


in 24 hours. 








Nanc. 


af ' 


Oom. 


Cu«in. 


Oelmtiiw. 


Gelattnt. 


Fibrin. 


Firifa. 


Si^r^LTd,*"^""": : : : 


4103 
none. 
nans* 


*1« 




1624 

fie** 




1713- 
31 W6 


035-3 


Kit) 
149-lSe 


Nttroi^u in the food,. . . 



This tabular view of Boussingault's researches is peculiarly in- 
structive, and places beyond all doubt the real office of uric acid, at 
least in those animals which normally excrete their useless nitro- 
genized elements in that form. Analogous experiments ef Lehmann 
and others, as we have seen, have shown that urea performs a similar 
function in man. The only difficulty investing the subject is simply 
the question, why urea is sometimes the form in which nitrogen is 
evolved, and why, at others, uric acid performs this function. That 
the view of Professor Liebig is untenable I have already expressed 
an opinion, and some serious objections are opposed to the notion of 
uric acid being, in man at least, the result of the metamorphosis of 
one set of tissues, and urea of another, since that in ducks, in Bous- 
singault's experiments, not a trace of urea was excreted, although 
carefully looked for, and yet structures physiologically identical with 
those of man and carnivorous animals, must have undergone meta- 
morphosis. The true physiological relation of urea to uric acid is still 
one of the desiderata of science. 

86. Dr. B. Jones has more recently re-examined this subject, but 
chiefly in relation to the immediate influence of food, and not to the 
total quantity excreted in 24 hours. He found that the quantity of 
uric acid — 



After animal food in 1000 grs. of urine, sp. gr. 
Before " " 

After vegetable food ^ 

Before " " 



1027 was 1-022 grs. 
1-024 0-049 
1-025 1-910 
1-024 0049 



Exercise did not appear to materially affect the quantity of uric acid 
excreted. 

87. The theory of the perfection of oxidation in increasing urea 
and diminishing the uric acid, scarcely appears to be in accordance 
with the well-known fact, that in carnivorous birds, as sea-fowl, the 
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mortar-like urine is constituted of urate of aramoniaj like the urine 
of Berpents, and jet the former class of animals are rapidly respiring, 
warm-hlooded animals, provided with an abundance of oxjgen, totally 
opposed to the serpents in their physiological characters, and appear- 
ing to present all the conditiona required by the theory alluded to for 
the total conversion of uric acid into urea. This change, nevertheless, 
does not occur, and so large a quantity of urate of ammonia is ex- 
creted by sea-birdsj that many islets and rocks in the tropics Inhabited 
by them are covered to a considerable depth with this substance, 
which is now an important article of commerce aa a manure, under 
the name of guano, Zimmermann*^ attempted to defend Liebig's 
view against the objection, on the ground that the feathered skins of 
birds preveHted contact of air to capillaries of the surface, and thus 
cut off one supply of oxygen. This remark, however, applies with 
equal force to the thick hides of the lion, tiger, and leopard, as well 
as to the scaly armor of serpents, and hence gives no support to 
either opinion, 

88» From a late observation by Heller, ^^ it will appear, that of all 
animals, in proportion to their size, butterflies excrete the largest 
quantity of uric acid combined with ammonia » This substance 
appears to be a product of metamorphic changes of tissue during the 
pupa state, as it does not exist in the caterpillars; and the yellow 
fluid which is excreted when the developed insect escapes from the 
pupa is rich in urate of ammonia. If a butterfly be caught, and 
gentle pressure be applied to its abdomen, the drop or two of yellow 
fluid which escapes contains urate of ammonia in globules, and colored 
by purpurine* Dr» John Davy has very recently shown that all true 
insects he had au opportunity of examining in Barbadoes, excreted 
uric acid free or combined. Spiders, on the contrary, excrete uric 
oxide. This question will, however, again come before us. 

89, What, then, is to be regarded as the physiological source of 
the uric acid of the urine? There can be no question that all the 
phenomena of health and disease point out the probability of there 
being a double origin of this substance, one from the nitrogenized 
elements of tissues, and the other from the elements of food rich in 
nitrogen which escape the completion of the process of primary 
assjimilation, or undergo the changes consequent on that function so 
imperfectly as not to be completely converted into the healthy con- 
stituents of blood. They hence yield with facility to the metamor- 
phic influences so energetically exerted in the capillary network of 
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the body, and their ultimate elements are excreted as uric acid gene- 
rally combined with soda, lime, &c. Why they are thus excreted at 
one time as uric acid, or urates, and at another as urea, we are, as I 
have already stated, quite ignorant. 

90. Lactic Acid and Lactate (?) of Ammonia. — The existence of 
these compounds in healthy urine, first announced by Berzelius, and 
admitted generally by chemists, has been called in question by Pro- 
fessor Liebig, who, in a careful repetition of the processes of Berze- 
lius, failed in detecting the slightest evidence of the presence of the 
lactic acid. It appears evident that what was mistaken for lactic 
acid is really a mixture of creatine and creatinine, discovered by Dr. 
Pettenkofer (93). Lehmann^* has stated that 1*52 grain of free lac- 
tic acid, and 1*20 grain of lactate of ammonia, are contained on an 
average in 1000 grains of healthy urine. Since the detection of the 
nitrogenized bodies just alluded to, these numbers must be regarded 
as indicating rather the proportion of this substance, and not of lactic 
acid or a lactate, as was previously supposed. 

The composition of dry lactic acid (C^H^Oj = 81) bears so simple 
a relation to that of some of the most ordinary elements of our food, 
that its presence in the secretions, at least under many circumstances, 
might really be anticipated. Thus the elements of — 

1 atom of starch are equal to 2 atoms of lactic acid, 

1 *• caDe-sngar, ** +1 atom of water. 

1 " gum, " " " 

1 " milk-sugar, " +2 atoms of water. 

1 " grape-sugar, " + 4 " 

Lactic acid can be readily formed out of the body by allowing a 
solution of sugar to ferment in contact with an animal substance in a 
state of change, as the mucous membrane of a calf s stomach (rennet), 
or a piece of washed cheese (casein). 

91. Liebig has lately shown'*^ that Berzelius was not in error when 
he announced lactic acid to be a constituent of the juices of the flesh ; 
and as no appreciable quantity of it is to be detected in the urine in 
health, it must undergo some secondary change before its elimination 
from the system.* It in all probability undergoes oxidation, be- 

* Lehmann states that it is present in those diseases in which there is an increase 
in the amount of the oxalate of lime, as in pulmonary emphysema, disturbances of 
the nervous system, rachitis, &c. 
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comiDg converted into carbonic acid, as occurs out of tlae body when 
it is heated in contact with the fixed base- Thus — 



1 utom luetic acid^ 
+12 atoms ojcygen, 


ceo 

6+5+ 5 
12 


— 5 atoms of water, 


c+5+n 

5+ 5 


= 6 Rtoms of carbonic acid^ . 


. 6+ 12 



A certain^ althougli stnall portion, of lactic acid is, there is some rea- 
son to believcj excreted in the perspirationj even in health. Iti some 
diseases, it certainly escapes freely from the skin, 

92. From the late researches of M, Boussingault, it appears quite 
certain that lactic acid is an ingredient in the urine of herbivorous 
animals. He detected distinct traces of it in the urine of a pig fed 
upon potatoes, whilst in the urine of a cow and horse he found 
respectively 16'51 and 20-09 parts of an alkaline lactate in 1000 of 
urine. When the quantity of lactic acid is exceedingly small, the 
test proposed by M. Pelouzo for its detection may be employed** 
This is founded on the property possessed by lactic acid of prevent- 
ing the complete decomposition of salts of copper by alkalies. For 
this purpose boil the urine to be examined with milk of lime until 
the urea is completely decomposed, and ammonia ceases to be given 
off. The filtered fiuid should be mixed with a solution of the sul- 
phate of copper^ by which, if lactic acid be present, a lactate of 
copper is formed, and, on adding some milk of lime, oxide of copper 
will be precipitated* On throwing the whole on a filter, the fluid 
which passes through will be found free from copperj unless lactic 
acid be present, in which case distinct traces of the metal can he 
detected, by acidulating the fluid with a drop of sulphuric acid, and 
immersing a polished piece of iron wire, which will become in a short 
time coated with copper. I must confess, however, that I do not 
feel much confidence in this test of M. Pelouze* 

93, Creatine and Creatinine, — These very interesting substances, 
of which some account ha5 already been given (40), were first dis- 
covered in the urine by Dr. Pettenkofer, and were supposed to be 
peculiar to that secretion^ until Professor Liebig, after some masterly 

* Fresh urine ought alwojs to be used^ in order to avoid the fallacy uriiiiig from 
the changes due to uritiary fermeDtatiouj accordiug to the views of Scber^r. 
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researches, proved them to be identical with the crystallized body 
described many years ago by Chevreul in the juices of flesh. Evi- 
dence of their existence in the urine may be obtained in the manner 
already described (6), but to procure them in any quantity the 
process described by Liebig is by far the best. He removes the 
acidity of healthy urine by the addition of a little lime, and then 
adds chloride of calcium, until no further precipitate of phosphate of 
lime takes place. The filtered fluid is then evaporated to a syrupy 
consistence, and after the crystallization of salts from it, the super- 
natant fluid is decanted, and mixed with a saturated solution of 
chloride of zinc in the proportion of half an ounce to a pound of the 
extract of urine. In a few days, an abundant deposit of yellow 
granules, generally closely adhering to the vessel, will have appeared. 
These consist of a compound of the chloride of zinc with the creatine 
and creatinine. They should be washed in cold water, then dissolved 
in boiling water, and recently precipitated oxide of lead added until 
the fluid becomes strongly alkaline. Chloride of lead is thus formed, 
and, with the separated oxide of zinc, is precipitated. The whole is 
thrown on a filter, with a little animal charcoal, the clear solution 
passes through, and, on being evaporated, leaves a crystalline mass ; 
on digesting this with hot alcohol, creatinine is dissolved, and creatine 
left. 

Creatine (Chem. comp. : C3N3Hj04+2HO=131+18=149) occurs 
in colorless, transparent, lustrous, rhombic crystals, is perfectly 
neutral, and crystallizes from its solutions in tufts, like acetate of 
lead. They contain about 12 per cent, of water of crystallization, 
are soluble in 74*4 parts of cold water, and are nearly insoluble in 
strong alcohol. It is of a bitter, strongly pungent taste, and irri- 
tating to the fauces. It loses its two atoms of water at 110^, and is 
decomposed at a higher temperature. It is soluble without change 
in baryta water ; but when boiled with it, it is decomposed into 
ammonia and carbonic acid, or urea and sarcosin. It is soluble 
without change in dilute acids ; but when heated with strong acids, 
it gives off its two atoms of water, and is converted into creatinine. 
Creatine contains, when dry, nearly 32 per cent, of nitrogen. 

Creatinine (Chem. comp. : C8N3H702=113) contains 24 per cent, 
of nitrogen, and differs essentially from creatine in exerting a 
strongly alkaline reaction. It crystallizes from its aqueous solution 
in small, colorless, glistening prisms ; is soluble in 11-5 parts of cold 
water, and about 100 parts of cold alcohol. It forms a series of 
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salts with acids, and has a remark ahle tendency to yield triple com- 
pounds with metallic salts, especially those of silver, mercury, zinc, 
and platinum. A solution of creatinine instantly throws down from 
nitrate of silver a deposit of a triple salt in white acicular crystals, 
Creatine and creatinine hear a simple relation to each other^ thus^ — 



1 atom creiitbe, 
- 2 alomg watei-j * 



1 mtam creatlnltie^ 



C N H 

2 + 2 

8+3+7+2 



Accordingly we find that creatine is converted into creatinine with 
great readiness by digestion with the mineral acids* During putre- 
faction of fluids containing it, this change in all probability occurs, 
for no creatine can be detected in putrid urine, the creatinine alone 
existing. Even in healthy urine the quantity of creatine is much 
smaller than that of the creatinine, and is very variable ; indeed, 
it may be doubted whether it can be regarded as a perfectly normal 
ingredient. 

94. PhtfnQlagical Origin of Oreatine and (keatinine* — It is impos- 
sible to doubt the really excrementitious character of these bodies; 
we have already seen that one of them, the creatine, is formed in 
considerable quantity in the infusions of muscular tissue j and as 
it is removed from the body by the kidneys, partly unchanged 
and partly converted (by giving up two atoms of water) into 
creatinine, it can only be regarded as one of the forms nnder 
which we find the nitrogenized elements of worn-out structures 
removed from the system. In this point of view both these bodies 
are invested with no small interest. TrVhat at first appeared as a 
mere chemical curiosity, becomes in this view a physiological sub- 
stance, performing the important function of depurating the blood. 
It appears probable that creatine and its allies, creatinine and ino- 
sinic acid, are the direct results of the metamorphoses of certain 
structures, and that others tend, from some cause yet to be made 
out, to undergo conversion into other elements. Thus Liebig found 
creatine in the infusions of the muscles of all the mammalia he 
examined, as well as in fowls, fish, and probably in the alligator; 
whilst it was totally absent from the brain, liver, and kidneys of 
animals* It would appear that the quantity of creatine bears a ratio 
to the wear and tear of the muscular structures; thus, in wild and 
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hunted animals the quantity was far greater than in domesticated 
and tame ones, even when allowance was made for the greater quan- 
tity of fat existing in the latter. The heart, a never-resting muscle, 
yields the largest proportion of creatine. 

While it would be premature to assume as proven any views not 
as yet demonstrable, it may still be considered as probable that crea- 
tine is an early link in the stage of metamorphic changes to which 
muscular structures are subjected before their final elimination in the 
elements of the excretions. The recenf discoveries of Scherer 
would render it probable that other organs, as the spleen, are meta- 
morphosed into hypoxanthine (178), a body distinct from creatine. 
It is hence rendered very possible that all tissues are not resolved 
into the same elements of excretions, and some confirmation is af- 
forded to the views of Dr. Prout, who was disposed to trace the 
origin of several of the elements of the urine to the destructive assimi« 
lation of distinct tissues. 

95. Although we have seen that creatine and creatinine are both 
found in the urine, we must not conclude that they are entirely ex- 
creted in this manner. It is very probable that a considerable pro- 
portion of creatine is resolved into uric acid or urea before its final 
elimination. We have already seen the chemical relation of creatine 
to uric acid, and to urea (40) ; its metamorphosis into the latter body, 
and into the peculiar substance, sarcosin (which requires only the 
addition of the constituents of water to represent the elements of 
lactate of ammonia) is so readily effected, that a similar change oc- 
curring in the body is rendered very probable. 

96. Hippurio Acid.—GhQm. comp. CigHgNOj+HO^lTB. (Syn- 
Urobenzoic acid.) This substance, long known to exist^ in the urine 
of herbivorous animals, and, according to some, occasionally in that 
of man, has been shown by Liebig to be a normal constituent of the 
latter fluid. Its presence can be demonstrated in the urine of the 
horse and cow with great readiness, by merely acidulating some of 
that fluid with hydrochloric acid, and after effervescence has ceased, 
filling a watch-glass with the mixture, and leaving it to evaporate 
spontaneously ; in a few hours delicate tufts of acicular crystals of 
hippuric acid will appear. The best mode of obtaining this substance 
from healthy urine is to evaporate a few ounces of urine to a very 
small bulk, and then add an excess of hydrochloric acid. A mix- 
ture of hippuric and uric acids with altered coloring matter will then 
be separated and fall to the bottom of the vessel. After a few hours' 
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repoae the superQataDt fluid ghould be decanted, and the deposit 
washed with a small quantity of very cold water* On boiling the 
residue with alcohol, in which uric acid ia insoluble^ the hippuric acid 
win be dissolved, and by spontaneous evaporation, bo left in thin, 
delicate needles, strongly colored from adhering impurities. Hippu- 
ric acid, when pure, cryatalliEes in long^ alender, four-sided aeumioa^ 
ted crystals, and requires nearly 400 tioiea its weight of cold water 
for solution, and hence can be separated from even a dilute solution 
of any of its alkaline salts by the addition of a stronger acid. 

97. When an abnormally large proportion of this acid is present, 
as after the administration of benzoic acid (160), or green plums, or 
in hippuria (201), it is easily detected by pouring about half an ounce 
of the urine into a capsule, and evaporating to a syrupy consistence. 
On adding an equal bulk of hydrochloric acid, and allowing the 
whole to cool, a crystallization of hippuric acid in pinkish tufts of 
acicular crystals will occur. Thb is beautifully shown with the urine 
of a horse or of a person who has taken half a scruple of benzoic 
acid a few hours before. If the quantity of hippuric acid is small, 
it frequently crystallizes on the addition of hydrochloric acid, in a 
very curious manner^ in delicate linear branched figures, ramifying 
in the fluid like a sea-weed, or a leafless bunch of twigs (202). 

A quantity of purpurine usually falls with the hippuric acid, so 
that, when drained on a filter, the paper is stained of a delicate car- 
mine color — a remarkable fact, when we bear in mind the close ap* 
proximation existing between hippuric acid and purpurine (98), 

Hippuric acid must also exist in the semi-solid urine of hirds^ as 
E. Marchand detected it combined with ammonia in guanoJ^^ 

98, Physiological Origin. — It is believed by its discoverer to be a 
derivative of some of the non-nitrogenissed elements of food, and to 
exist nearly in the same proportion as uric acid. The quantity of 
hippuric acid in the urine, from the experiments of Heller, appears 
to be dependent in great measure on diet ; for he found tliat a diet 
consisting of wheat ond rye bread, or, still better, rye bread alone, 
produced a urine rich in hippuric, hut almost void of uric acid ; and 
on afterwards adopting a mixed diet, including meat, the relations of 
the two acids were reversed, hippuric acid disappeared, while the 
quantity of the uric acid increased. From my own researches, whilst 
they fully agree with the results of Liebig as to the existenee of hip- 
puric acid, I am inclined to believe that its quantity^ in health, is not 
constant, and always^ unless after the ingestion of benzoic or cinna^ 
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mic acids, very much less than has been stated. It is possible that 
hippuric acid may constitute a means by which carbon may be evolved 
from the system by the kidneys, and it is probable that in cases in 
which the proper emunctories of this substance, the lungs and the 
liver, iire deficient in their function, the kidneys may partially com- 
pensate for this by secreting a larger portion of hippuric acid. It 
has very recently been detected in the blood of the ox, and hence its 
presence in the urine of that animal is readily accounted for. It is 
remarkable that hippuric acid, next to the bile and purpurine, is the 
richest in carbon of any of the products of vital chemistry, and hence 
it very probably performs an oflBce of great importance in the body. 
A comparison "of the percentage composition of the organic material 
of human bile, from the analysis of Dr. Kemp, with that of anhydrous 
hippuric acid, and the coloring matter of urine from Scherer's analy- 
siB (102), will show the relation between them, quoad the amount of 
carbon.® 

Urinary 
Hippxurie add. coloring matter. 



Bile. 



Carbon, 
Hydrogen, 
Nitrogen, 
Oxygen, 


68-40 

10-13 

3-44 

18-03 


63-93 
4-64 
8-21 

23-22 


58-43 
5-16 
8-83 

27-58 



100- 



100- 



100- 



99. Butyric Acid. — Occasionally present in urine, and in all pro- 
bability owes its origin to an imperfect assimilation of saccharine 
matter. It may, however, be possibly generated occasionally from 
^e butter which forms so large a portion of our food. As a product 
of disease, it is met with in the white creamy deposit occasionally 
observed in diabetic urine. The opinion of the origin of this acid 
being traceable to a change in the elements of sugar, is supported by 
the fact that out of the body it may be generated by digesting a so- 
lution of sugar with a piece of curd of milk, which plays the part of 
a ferment, the sugar being converted into butyric acid with the 
evolution of hydrogen and carbonic acid. 



C H 

1 atom of 8ugar= 12+10+10 

2 " waters '2+ 2 



12+12+12 



= J 



' C H 

8+ 8+ 
4+ 
4 




4 = 

8 = 


1 aton 
4 " 
4 " 


1 batyric acid, 
carbonic acid 
hydrogen. 


^ 12+12+12 
8 
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This acid may also he derived from protein-compounds, for it has 
been observed that, when moist fibrin is exposed to the air for some 
days, it undergoes metamorphosis, becoming partly liquid, and 
evolves a strong odor of cheese. Carbonic, acetic, and batyric acids 
with ammonia are generated; and on distilling the residual mass with 
sulphuric acid, the two latter acids pass over into the receiver. 

100* Coloring Matter of Urine, — The nature of the pigment which 
communicates the characteristic tint to urine is quite unknawn* By 
the late Dr, Simon it was regarded as identical wttli hsemaphaein,* 
the matter which gives to serum of blood its yellow color, and to 
whose presence in excess the jaundiced hue of the surface, so common 
in new-born infants as well as in casea of chlorosis and anaemia, is sup- 
posed to be owing. Dr. Front has suggested that two distinct pig- 
ments probably exist, one of them remarkable for its power of uniting 
with the urates and communicating to them the fawn color so charac- 
teristic of these salts in urinary deposits. Berzelius has indeed 
described such a yellow coloring matter under the name of haUphyh^ 
a term applied to it from the remarkable obstinacy with which it 
adheres to the urinary salts. Ether readily extracts from inspissated 
uriec a golden-yellow acrid matter. Ilaller has given the name of 
uTQxanthin to the reputed pigment, but which he has not succeeded 
in separating. According to him, this body is characterized by its 
undergoing oxidation by the action of acids, and, under the influence 
of disease, giving rise to uroglauein^ a blue, and urirhodin^ a red 
pigment. These, however, are merely applied to what I have long 
ago described as pur purine. Heller baa indeed correctly stated that 
these metamorphosed varieties of the urinary pigment may fall as 
insoluble deposits, but he has described as crystals of uro-glaucin, 
uric acid merely tinted by the changed coloring matter. This error is 
an important one, and throws much doubt on many of his conclusions* 

A very characteristic reaction of this matter was pointed out by 
myself some years ago, founded on the action of hydrochloric acid 
upon previously warmed urine. When a test-tube is about one-third 
filled with healthy urine and raised to a boiling heat, the subsequent 
addition of a few drops of hydrochloric acid produces a tint varying, 
according to the proportion of coloring matter present, from a deli- 
cate lilac to the deepest crimson. The substance thus generated I 
have always regarded as identical with that excreted by the kidneya 
in certain diseases {especially those connected with the imperfect 
elimination of carbon), and which communicates the peculiar hue to 
the BO-called pink deposits- 
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101. The pink pigment thus generated under the influence of 
disease, or bj the action of hydrochloric acid, is readily soluble in 
weak hot alcohol, communicating to it a yellowish-pink color, and is 
remarkable for the facility with which it unites with the urates. If 
some of these salts, free from all color, be dissolved in a warm solution 
of the pink pigment, or in urine containing it, they are deposited on 
cooling of a pink hue, having absorbed the coloring matter like a 
mordant, just as alumina carries down with it the coloring matter 
of cochineal. To this pigment I proposed to give the name purpu- 
rine, and it is, I presume, identical with what Simon afterwards 
called uro-erythrine, and Heller, more lately, ur-rhodin.* 

102. The researches of Professor Scherer,^*° of Wurtzburg, on the 
yellow extractive of urine, are highly important. He has supposed 
that this substance is the direct result of the destructive assimilation 
of blood-corpuscles. The following is the mode he recommends for 
its preparation: Precipitate urine by basic acetate of lead; the 
deposit, consisting of a combination of the coloring matter and the 
acids of the urine with lead, is digested in alcohol acidulated by 
hydrochloric acid. The lead is thus separated from the animal 
matter in question as an insoluble chloride. The alcoholic solution 
yields, by careful evaporation, the coloring extractive, of course 
more or less modified by the action of the acid, in the form of a 
blackish mass. By washing with water, the acid may be removed, 
and a scarcely soluble blackish-brown powder is left by careful desic- 
cation. If neutral acetate of lead be substituted for the basic salt, a 
much smaller quantity of animal matter is precipitated, but it appears 
to be richer in carbon. This, among other circumstances, leads to 
the conclusion that the substance termed by Scherer coloring matter 
of urine, is really a mixture of two or more bodies, and justifies our 
adopting this as a mere conventional term. 

Scherer found this substance, obtained from the urine of a healthy 
person, to consist of — 

Carbon, 58*43 

Hydrogen, 6' 16 

Nitrogen, 883 

Oxygen, 27*58 

* Heller allndes to nroxenthin and nroglaucin as well as ur-rhodin, bnt of these 
three uroglaucin is the only one whose existence is in any way clearly established; 
the experiments with regard to the other two were too incomplete to admit of any 
conclusion. 
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These researches invest the hitherto Deglected coloring matteTj or 
extractive of urine, with high physiological importance. It must for 
the future be regarded as a vehicle for the excretion of carbon from 
the blood by the kidneyBj and these glands thus appear, in all pro- 
bability, to play no mean part in compensating for a deficient func- 
tion in those organs whose especial duty it is lo secrete carbon, as 
the liver and kings. To this matter we shall again return when 
speaking of purpurine (186). 

By loading the system with carbon, or by preventing its due elimi- 
nation, an excess oF this element has been proved to escape by the 
kidneys* Of the former^ a good illustration is raet with in the urine 
of a healthy man who for three weeks daily swallowed a large quan- 
tity of cod-liver oil ; and of the latter, the urine of a person suffering 
from considerable pleuritic effusion will serve as an example ; — 





CdarlBf mnller of 
uriite lie for* the 

liver o<L 


Coloring mntter of 

urine nfier ihe 
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liver oil. 


Coloring BQ^Uer of 
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Carbon, .... 56-65 
Hydrogen, . . . 4' 10 
Nitrogeu, , . . 6'25 \ 
Oxfgm, . . , • 33'O0 J 


57-22 
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3T-3Z 
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5'tiO 

J 7^29 

1 25-46 



103, Sulphur Ea^rmtive. — It baa been long known that urine con- 
tained sulphur in an unoxidized state, and attention wa5 drawn by 
the early chemists to urine blackening a silver vessel in w hich it was 
boiled. Professor Eonalds (now of Queen*s College^ Galway) some 
time ago undertook some researches on this subject, and he discovered 
that after the coloring extractive matter just described was precipi- 
tated by basic acetate of lead, the filtered fluid held in solution, 
besides urea^ a peculiar matter, containing a large proportion of 
sulphur, and a small quantity of phosphorus. This matter has not 
been isolated, but it furnishes a medium for the elimination of at 
least from three to five grains of sulphur in tweuty-four hours. 

The physiological origin of sulphur extractive is undoubtedly to be 
found in the metamorphosis of part of the albuminous and fibrinous 
tissues \ these all contain sulphur and traces of phosphorus* Whilst 
the greater quantities of their protein elements are converted into 
creatine and its allieSj and urea, a small proportion containing the 
sulphur and phosphorus is eliminated by the kidneys in the form of 
this peculiar extractive matter. The taurine, a crystalline body into 
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which a part of the constituents of the bile are readily resolved, con- 
tains one-fourth of its weight of sulphur, and may therefore be one of 
the sources of the sulphur extractive of the urine. 

104. Ammonia. — The presence of this alkali in the urine has been 
doubted by many late observers, except as a product of decomposi- 
tion of urea or other elements. Lehman n asserts that on treating 
fresh healthy urine, previously concentrated by freezing j with bichlo- 
ride of platinum and potassium, there is a precipitation of chloride of 
platinum and potassium, but no precipitation of platinum and ammo- 
nium ; and that, on adding caustic potash to such urine, the precipitate 
under the microscope does not exhibit the well-known star-like groups 
of laminae of basic phosphate of ammonia and magnesia, but merely 
amorphous matter ; and further, that no ammonia can in this precipi- 
tate be chemically detected. Scherer and Liebig deny the presence 
of ammonia in normal urine ; and Heintz found that the ordinary 
urinary sediments consisted of urate of soda, with a little urate of lime 
and only traces of urate of ammonia. We have no difficulty as to the 
probable origin of the ammonia. If we carefully evaporate perfectly 
fresh urine in a retort, at the lowest possible temperature, the distil- 
late will contain ammonia, while the concentrated urine has an acid 
reaction. In this case, the acid phosphate of soda exerts a decom- 
posing action on the urea, or the pigment, or both, and phosphate of 
soda and ammonia is formed, which, at a temperature of 100 degrees, 
evolves ammonia, and is converted into acid phosphate of soda. 

105. The fixed salts of the urine are so called from their being left 
afiber the other ingredients are destroyed by a red heat ; they amount 
on an average to upwards of 138 grains in twenty-four hours. These 
consist, as has been shown (70), of combinations of chlorine, sulphuric 
and phosphoric acids with soda, lime, magnesia, and potass. Of these 
the combinations of chlorine and phosphoric acid are probably en- 
tirely derived from the food. 

To show how readily the supply of earthy phosphates may be thus 
obtained, I have calculated from the best authorities the quantities 
of these salts which exist in an ounce of eleven different articles of 
food. The numbers must not be assumed as rigidly correct, as in 
gome of the analyses the sulphates and carbonates were included with 
the phosphates : — 
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Article* of food. 


Pboupbates 
in 1 ox. 


Aathoritj. 


Peas (Pisum sativum)^ 

Maize (Zeamays), 

French beans (Phaseolus vulgaris), 

Wheat (Triticum hibernura), 

Beans (Vicia faba), 

Potatoes (Solanum tuberosum), . .< 

Rice(Oryzasativa), . 

Milk, 

Artichoke f Helianthus tuberosus), 
Vetchling Lathyrus tuberosus), . 
Beef, 


Grains. 
9-26 
7-2 
4-7 
4-7 
4-7 
2-35 
1-92 
1-2 
0-96 
0-756 
0-38 


Braconnot. 

Gorham. 

Braconnot. 

Liebig. 

EinhofiF. 

Liebig. 

Braconnot. 

Liebig. 

Payen and Braconnot 

11 u 

Liebig. 



The salts found in the urine after the use of any particular kind of 
food may at once be known by referring to the composition of the 
ashes obtained by burning the substances entering into the food — the 
saline elements of the ashes and of the urine being always identical. 

106. It is impossible to state with certainty in what manner, and 
with what basis, the phosphoric acid exists in the urine. Phosphate 
of soda and lime are certainly present, and in all probability the 
former possesses the chemical constitution of the common rhombic 
salt, or perhaps is combined with phosphate of ammonia, forming the 
double, or microcosmic salt. The phosphate of magnesia is also an 
element of healthy urine, as on the addition of ammonia a mixture of 
ammonio-phosphate of magnesia and phosphate of lime is precipi- 
tated. The following formulae represent the atomic composition of 
those salts ; they are all tribasic. 



Phosphate of soda,* 
Ammouio-phosphate of so<la. 
Phosphate of lime, 
Ammonio'phosphate of magnesia, 



(HO,2NaO,PA)+24HO 
(HO,NH,0,NaO,PA)+8HO 

. (HO,2CaO,PA) 
(NH,0,2MgO,P,06)+l2HO 



107. The form in which the combinations of phosphoric acid with 
soda exist in the urine and other animal fluids has been frequently 
made the subject of discussion. The fact of the saline residue, ob- 
tained by igniting an extract of urine, being alkaline, whilst it often 



* Robin and Verdeil describe the two following salts as normal constituents of 
urine : — 



Neutral phosphate of soda, 
Acid phosphate of soda, 



(HO,2NaO,PA)+26HO 
(12HO,NaO,PA+2HO) 
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does not effervesce with acids, proves at once that the presence of an 
alkalme carbonate cannot account for its power of restoring the color 
of reddened litmus. Enderlin has endeavored to meet this difficulty, 
by assuming that phosphate of soda exists in the urine in the form of 
the alkaline tribasic phosphate, or SNaO^PjOf. Among other serious 
objections that may be urged against this view, I might adduce the 
fact, that no evidence exists of this particular phosphate occurring, 
except as the artificial product of manipulations in the laboratory. 
There is not a particle of evidence adduced of its really existing in 
the urine. Its existence, however, appears very necessary for the 
support of Liebig's view of the non-existence in the urine of any salt 
of an organic acid. 

From a careful series of experiments, I have elsewhere shown^ 
that a combination of an organic acid with an alkali may exist in a 
fluid containing the common or rhombic phosphate of soda (HO, 
2NaO,Pj05), ^^^ y^* ^® residue of incineration may be free from an 
alkaline carbonate. This is easily explained, for during ignition, the 
organic acid is destroyed, and its base replaces the water in the 
phosphate, converting HO,2NaO,P205 into 3NaO,P205. I found 
that 9 grains of dry phosphate of soda, and 4 of dry acetate of soda, 
dissolved in water, evaporated to dryness and incinerated, yielded a 
mass of the alkaline tribasic phosphate, which did not effervesce with 
acids, and was free from any carbonate. 

Hence I consider, that until better evidence is adduced, we must 
be content to regard the phosphoric acid and soda as existing in the 
state of the common rhombic phosphate unless it is combined with 
the phosphate of ammonia. 

108. The soluble phosphates, which far exceed in quantity the in- 
soluble salts, must be regarded as derived directly from the food, as 
well as from the albumen (111) and other elements of the blood when 
in the act of being organized into muscle. The insoluble phosphates 
forming part of the structure of the body, derived originally from 
the blood, are conveyed to the urine in the process of metamorphoses 
of tissues. Some portion of the phosphoric acid of the urine is in all 
probability generated from the action of oxygen on many of the 
structures of the body, into the composition of which phosphorus 
largely enters, as the brain and nervous system generally. But the 
greatest part of the phosphoric acid is, as we have seen, derived 
ready formed, from without, the phosphates of lime and magnesia 
abounding in milk and most varieties of vegetable food ; whilst the 
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baaic alkaline phosphates exist in fleshy in wheaten flour, leguminotis 
seeds, as beans and peas, &c, 

109, Dr. B, Jones has made some Terj laborious and intereiting 
researches on this subject, and he has shown that the quantity of 
phosphates in a given quantity of urine hears some relation to the 
periods of taking food, as well as the composition of the meals* Thus, 
in 1000 grains of urine, the earthy phosphates ranged before taking 
food from 0-21 to 0*75 grain, and after taking food from 0'9T to 
1*91 grain j and in the same quantity of urine, the alkaline phos- 
phates varied before food from 6*5 to 8'1 grains, and after food from 
4'72 to 0"67 grains. The quantity of phosphatic salts is also much 
greater after a diet restricted to vegetable than to animal food- 
Thus, after a person had been limited for three days to each of these 
forms of nourishraentj the following were the results, the urine being 
examined in each case on the third day. On the third day of exclu- 
sively vegetable dietj 1000 grains of urine, at 6 P,M,j contained 0"37 
grain of earthy and 8*19 of alkaline phosphates \ at 11 p.m., con- 
tained 1*86 grain of earthy and 3^56 of alkaline phosphates. On 
the third day of exclusive animal diet, the same quantity of urine, 
at 6 P*M*, contained 0"42 grain of earthy and 4*04 of alkaline phos- 
phates ; at 11 P-M., contained 0*81 grain of earthy and 4*31 of alka- 
line phosphates* The quantity of phosphates of lime and magnesia 
in the urine is found to be considerably increased after the admini- 
stration of soluble salts of these two earths^ The alkaline phosphates 
are most abundant shortly after a meal composed chiefly of bread, 
and do not appear to be materially aff"ected by the eircumatances 
which influence the excretion of the earthy salts. The ashes of 
blood contain the basic alkaline phosphates; and muscle, when in- 
cineratedj yields much phosphate of lime and some phosphate of 
magnesia. The alkaline and earthy phosphates, in the opinion of 
Liebig, are chemically combinedj the former with albumen, the latter 
with fibrin. Daring the formation of muscular tissue^ whilst blood 
13 becoming converted into muscle, the earthy phosphates remain in 
the new*formed tissue in a state of chemical combination ; the greater 
amount of the phosphates of soda and potass re-enter the circulation, 
are separated by the kidneys, and thus find the way into the urine, 

110. A part only of the earthy phosphates contained in the food 
is absorbed into the circulation, the greatest proportion escaping by 
the intestines, Berzelius found in three ounces of human excrements 
six grains of earthy phosphates. 
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If a tolerably fluid faecal evacuation of a person who partakes 
freely of farinaceous food is allowed to repose for a short time, after 
being mixed with a pint or two of water, and the greater part of the 
mixture decanted, a quantity of large crystals of triple phosphate of 
magnesia can be easily detected at the bottom of the vessel. These 
crystals are sometimes colored grass-green from the presence of bili- 
verdin, or of modified coloring matters of blood- 

The insolubility of the salts in water fully accounts for their 
abounding in the faeces, as the kidneys alone remove those substances 
not required for the reparation of tissues, which are readily soluble, 
according to Wohler's well-known law.^ This is well shown by con- 
trasting the results of Enderlin's analyses of the ashes of human blood 
and faeces. 





Asbei of blood. 


Ashei of faecM. 


Phosphates of soda (tribasic), 


22-1 


(bibasic) 2-633 


Chloride of sodium, 


54-769' 




" potassium, . 


4-416 ■ 


. 1-367 


Sulphate of soda, . 


2-461 . 




Earthy phosphates and oxide of 


iron, 5-509 


. 82-462 


Sulphate of lime, . 





. 4-530 


Siliceous matter, . 





. 7-940 



89-265 98-932 

A small quantity of phosphorus also exists in the urine in a non- 
oxidized form. This fact may be easily demonstrated by comparing 
the quantity of phosphoric acid existing in the ashes of urine obtained 
by simple incineration, with that found in the ashes of the same urine, 
after deflagrating its extract with nitre in a red-hot crucible. The 
excess of phosphoric acid thus found arises from the oxidation of the 
phosphorus of the urine. 

111. The proportion of sulphuric acid present in the urine is too 
large to be entirely explained by its presence in the food in a state 
of saline combination. Indeed, an abundance of sulphuric acid may 
be detected in the urine, whilst food absolutely free from sulphates is 
taken into the stomach. The origin of this acid is rather to be traced 
to the oxidation of the sulphur which exists with phosphorus in the 
elements of those tissues which contain albumen and fibrin. These 
two substances consisting, according to Professor Mulder, of — 
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Albumeii. 




Fibrifi. 


Carbon, 


54*84 




, HM 


Hjr^rogen, . 


ros 




C'90 


Kitrogeo, 


lij'83 




. 15-12 


Oxjg^D, 


21^33 




. 2213 


Phosphorus, * 


0-3H 




. 0'3:i 


Sulpharj 


0^68 




0'3G 



1004 



100^ 



Thus, during the destructive assimilation or tuetamorphosis of 
tissuCj oxidation of the sulphur occar&» and explains the presence of 
at least a portion of the sulphuric acid met with in the urine. 

112. Since the discovery made by Professor Bcdtenbacher of the 
existence of nearly twenty-five per cent, of sulphur in taurine (one 
of the products of the metamorphosis of bile), a portion of the sul- 
phuric acid of the urine may be regarded as resulting from the oxi- 
dation of the biliary sulphur. For it must be borne in mind that the 
bile 13 not separated from the portal blood by the liver as an entirely 
effete and useless product, as it certainly in some form or other re-enters 
the circulationj and plays an important part in the animal economy, 
connected in all probability with the evolution of heat, prior to the 
final excretion of its elements* We have already seen that a portion 
of sulphur is eliminated from the system in a non-oxidized form in 
the urine (103), Hence a part only of the sulphur not required for 
the purposes of the animal economy undergoes oxidation* In five 
specimens of urine of healthy persons, Professor Ronalds found the 
proportion of sulphuric acid existing in one thousand grains to bear 
to the non-oxidized sulphur the following proportions : — 

l'06:0a7— 1*461048-^1^42:048— 2'44:0'153—l'32;0*165. 

lis. We are indebted to Dr* B* Jones for some interesting obser- 
vations on the quantity of sulphuric acid in the urine under differ- 
ent circumstances. From hia reaearchcsj it appears that the salts of 
this acid are increased in the urine by food of any kind, whether ani- 
mal or vegetable. Exercise does not appear to increase them, though 
from some carefully instituted experiments, Gruner concludes that 
extraordinary exertion and mental excitement appear to augment the 
excretion of the acid. The administration of sulphuric acid, except 
in very large quantities, has no effect on its production ; but the ad- 
ministration of sulphur, or of sulphates of soda or magnesia, always 
augments the quantity of sulphuric salts in the urine. 
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The sulphuric acid existing in combination in the urine is best de- 
termined by ascertaining the quantity of sulphate of baryta precipi- 
tated on the addition of chloride of barium to the urine, after acidi- 
fying it with hydrochloric acid. Dr. B. Jones met with the following 
results : — 

Urine secreted between 1 and 3 p. m. yielded from 1000 grains 7*70 i grains of 
" 3 and 6 " " 7*93 [ sulphate 

»* 9 and 11 " " 11-85 ) ofbarjta, 

breakfast having been taken at 9 a.m. and dinner at 6^ p.m. 

Before food, 1000 grains of urine yielded a precipitate of sulphate 
of baryta, varying from 7*07 to 8*56 grains, the same quantity after 
food affording from 9*49 to 15*23 grains. After the administration 
of sulphate of magnesia, 1000 grains of urine have yielded as much 
as 22*55 grains of sulphate of baryta. 

Dr. Parkes has considerably added to our knowledge on this sub- 
ject ; and his papers are well deserving of careful study. 

114. The chloride of sodium of the urine is probably derived im- 
mediately from the common salt which forms so important a consti- 
tuent of our food. 

Some of the saline combinations existing in the urine can be rea- 
dily recognized by the crystalline forms they present when obtained 
by simple evaporation on a glass plate (13). 

115. M. Barral, in a paper presented to the French Academy, has 
adduced evidence in favor of a probable function performed by the 
chloride of sodium ; having announced that it always increased the 
elimination of nitrogenized compounds in the urine. His experiments 
were chiefly performed on sheep, and he found that the daily admi- 
nistration of 185 grains of chloride of sodium produced a much in- 
creased excretion of nitrogen, as indicated by the increase of urea 
and the nitrogenized compounds. Similar views had previously been 
announced by MM. Regnault and Reiset. It would here appear 
probable that common salt, for which so universal an appetite exists, 
besides furnishing hydrochloric acid to the stomach, and soda to the 
bile, also exerts an important physiological influence in aiding the 
metamorphosis of tissue, and consequent depuration of the blood. 

Hegar, whose investigations were conducted under the superinten- 
dence of Liebig and Vogel, found from experiments on eight men, 
whose ages in the instance of seven ranged from twenty to twenty- 
five, while the eighth was thirty-eight, that the mean quantity of 
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cblorine in the urine of twenty-four Eours was 161' 397 grains, the 
maximum being 214*78 grains, and the minimum 113*33 grains. 

The following are the most important conclusions at which he ar- 
rived: 1, The amount varied in different individuals, depending 
partly on the food and partly on habit of life and constitution. 2. It 
had no definite relation to the weight or height of the individual. 
3. It attained its maximum in the afternoon, althotigh not immciU* 
ately after dinner, fell to its minimum in the night, and rose again in 
the morning* 4, It waa increased by exercise and copious draughts 
of water, which appeared to act by washing it out of the system, as 
the augmentation was only temporary. 5* Indisposition diminished 
the quantity, 6. In health, though no chlorides were taken with the 
food, they were always found, and must, therefore, have been obtained 
from the blood or tissues. 7, When a larger quantity was taken 
than usual, the whole did not escape from the system by the kidneys, 
nor even the bowels, 8. The relation which the excretion of chlorine 
bore to urea and uric acid, and its connection vrith respiration, were 
not known* The quantities of the chloride can be calculated from 
Biachoff's table given above. The chlorides are diminished in all cases 
of disease accompanied by copious exudation from the blood,* 

116, Dr. Redtenbacher some time ago stated that chloride of so- 
dium was invariably absent from the urine passed by patients labor- 
ing under pneumonia. This remark would appear at first sight to 
receive a probable explanation from the altered diets of patients labor- 
ing under acute disease. Dr. Lionel Eeale has, however^ shown that 
this explanation is insufficient, and he has, in a very elaborate paper 
read before the Royal Medical and Chirurgical Society, established 
the following very interesting propositions: — 

1. That chloride of sodium is totally absent from the urine of 
pneumonic patients at the period of complete hepatization of the lung, 

2. The chloride reappears after the resolution of the inflammation. 

3. The chloride exists in the blood in the largest quantity when 
moat abundant in the urine, and vice versd. 

4. The chloride exists in very large quantity in the sputa of pneu- 
monic patients. 

5. There is reason to believe that in pneumonia the chloride is de- 
termined towards the inflamed lung, and is reabsorbed and removed 
on the resolution of the inflammation. 

» Dn Da/a ** Contributions to Urology.'* 
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In acu^e rheumatism, capillary bronchitis, and typhus, as well as 
pneumonia, the chlorides are diminished. Dr. Hughes Bennett has 
furnished some useful matter on this subject. 

Formation of Deposits or Sediments. 

117. Whenever the different constituents of the urine maintain 
their proper relation to each other, the fluid, as it leaves the urethra, 
is clear and of a pale amber color, its transparency being but slightly 
affected on cooling by the gradual subsidence of a slight mucous 
cloud, occasionally entangling in its meshes a very few microscopic 
crystals of uric acid. Whenever, however, one or other of the ingre- 
dients exist in real or comparative excess, or a new substance is 
superadded, the urine does not generally remain clear, but either im- 
mediately on being voided, or at least on cooling, becomes more or 
less turbid. Different names have been applied to the different de- 
grees and states of turbidity, viz., pellicle, cloud, eneorema, and sedi- 
ment, the hypostasis of the ancients. 

When the urine, on cooling, becomes covered with a thin mem- 
brane-like scum, a pellicle is said to exist ; when the substance pro- 
ducing the opacity floats in detached portions near the surface, it is 
said to form a cloudy and when this falls towards the base of the 
vessel, it was formerly termed an eneorema^ a title now forgotten ; 
the term sediment or hypostasis being applied to a deposit collected at 
the bottom of the vessel. Of these, the terms pellicle, cloud, and sedi- 
ment, or deposit, are still retained as general terms, but are not now 
used for the purpose of distinguishing any real or imaginary patho- 
logical condition. It very frequently happens that deposits do not 
become visible in the urine until after it has cooled down to the tem- 
perature of the air ; this is particularly the case with those which 
are soluble in warm water, as the urates, more especially those which 
constitute the great bulk of the red and fawn-colored amorphous 
sediments. A crystalline deposit may escape detection by fixing it- 
self in translucent crystals on the sides of the vessel, as sometimes 
happens with pale uric acid and triple phosphate. It is quite pos- 
sible also for a crystalline substance to be present in large quantity, 
and yet, on account of the minuteness of the crystals and their re- 
fractive power not greatly differing from that of urine, to remain 
unnoticed. This is remarkably the case with oxalate of lime, and 
such deposits are best detected by gently warming the urine, and, 
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after a few moments' repose, pouring off the greater part of the fluid ; 
on replacing this with distilled water, the previously overlooked 
deposit will become visible.* 

118. Urinary deposits, including under this term all substances 
which disturb the transparency of urine by their presence, whether 
they subside to the bottom of the vessel or not, may be conveniently 
divided into the four following classes : — 

ClasB 1. Deposits composed essentially of ingredients formed 
directly or indirectly from the metamorphosis of tissues, or from the 
organic elements of food, capable of assuming a crystalline form. 

Uric acid and urates. 
Uric oxide. 
Oxalate of lime. 
Oxalarate (?) of lime. 
Cystine. 

CloBB 2. — Deposits composed of ingredients for the most part of 
inorganic origin ; including — 

Phosphate of lime. 
Acid phosphate of lime. 
Am monio-phosphate of magnesia. 
■ Carbonate of lime. 
Neutral phosphate of soda. 
Acid phosphate of soda. 
Silicic acid. 

Cla99 3. — Highly colored deposits (black or blue) of doubtful 
origin. 

Cjanounne. 
Melanonrine. 
Indigo. 
Prussian blue. 

Clas9 4. — Deposits consisting of non-crystalline organic products ; 
including — 

* I have never applied heat with this view, as Dr. Owen Rees contends that by 
gentle heat the oxalate is formed as a result of a rearrangement of the elements 
of urea, especially where the urates are in excess, and not merely deposited from 
its greater weight in the warmed urine. The question is still sub judicCj but to 
avoid every possibility of error, we must not be satisfied unless we find the oxalate 
in fresh urine, and without the aid of heat ; but I shall have to consider this 
subject hereafler. 
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Organized. 
Blood. 
Pus. 
Mucus. 

Organic globules. 
Epithelium. 
Renal casts. 
Spermatozoa. 
Confervoid bodies. 
Vibriones. 

Non-organized, 
Milk. 

Fatty matter. 
Stearolith. 



CHAPTER IV. 

CHEMICAL PATHOLOGY OF URIC ACID AND ITS COMBINATIONS. 

{Lithi'Uria.) 

Color of Uric Acid Deposits, 119 — Diagnosis of, 120— Characters of the Urine, 
122 — Microscopic Characters of the Deposits, 124— Cause of Variation, 126— 
Pisiform Deposits, 129 — Diagnosis of Urates, 136 — Character of Urine, 131 — 
Microscopic Characters of the Deposit, 133 — Urate of Soda, 135 — Pathological 
Changes in Quantity of Uric Acid, Excess, 136 — In the Blood, 137 — Deficiency, 
138 — Influence of Perspiration, 139 — Erasmus Wilson's Observations, 140 — Se- 
guin's Experiments, 141 — Liebig's Theory, 143— BecquereFs Researches, 144 — 
Causes of Excess of Uric Acid, 146 — Detection of, 147 — Excess traced to Ingesta, 
148 — Conditions for Separation of the free Acid, 149 — Uric Deposits considered 
as Calculous AiTections, 152 — Therapeutical Indications, by Diaphoretics, 163 
— By Correcting the Digestive Functions, 155— By Iron, 158 — By Solvents, 
Alkalies, 160— Vichy Water, 161— Alkaline Salts, 162— Biborate of Soda, 164 
— Phosphate of Soda and Ammonia, 165 — Benzoic Acids, 167 — Use of Solvents, 
" Constitution" Water, 170. 

119. Whbn uric acid exists in a urinary deposit, uncombined with 
a base, it is invariably in a crystalline form, never occurring in the 
state of an impalpable amorphous powder. The crystals are seldom 
suiSSciently large to allow their figure to be defined without the aid of 
the microscope ; sometimes being so minute, that the deposit has been 
mistaken for urates, or even for mucus, until the microscopic exami- 
nation has discovered the error. Uric acid never occurs quite color- 
less ; indeed, excepting when mixed with the urates, which is fre- 
quently the case, it presents a characteristic yellow or amber color. 
Every shade of intensity of tint, from the palest fawn-color to the 
deepest amber or orange-red, may be often observed in these deposits ; 
and hence the terms yellow or red sand are applied to them. In 
general, the deeper the color of the urine, the darker the sediments. 

120. Diagnosis of Uric Acid Deposits. — When heated in the urine, 
the uric acid deposit does not dissolve ; the crystals merely become 
opaque. They generally become more distinct from the solution of 
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the urates, which are frequently mbced with them, and sometimes com- 
pletely conceal them from view. Hence the best mode of discover- 
ing this deposit, is to warm the urine, when tnrbid from excess of 
arates, in a watch-glass ; the acid becomes visible at the bottom of 
the glass, as soon as the urates dissolve- Heated with liquor potass®| 
the uric acid deposit dissolves, from the formation of urate of potass 
of ready solubility in the alkaline fluid- Hydrochloric and acetic 
acida are without auy action, but the nitric readily dissolves it, and 
by careful evaporation a residue of a beautiful pink color, becoming 
of a rich purple on being held over the vapor of ammonia, is left. 
This colored residue is the murexid of Liebigf the purpurate of 
ammonia of Dr. Front, Exposed to heat in a platinum spoon, the 
uric acid deposits readily burn, evolving au odor of bitter almonds ; 
and finally leave a small quantity of a white ash, which generally 
contains phosphate of soda or lime, or both* 

12L Cliaracterg of Urme depCBiting Uric Acid. — ^Vben urine con- 
tains an excess of this acid, it generally lets fall crystals on cooling, 
uric acid being very seldom deposited before emission. Sometimes 
many hours elapse before any becomes deposited, even when a com- 
paratively large quantity is present \ this is often the case in the urine 
of gouty people. Occasionally, indeed, the acid is not deposited at 
all, but remains on the surface as a crystalline pellicle, presenting an 
iridescent play of colors when placed in a bright light. Urine depo- 
siting uric acid usually possesses a deeper amber tint than natural, 
Bometimes being of a reddish-brown color. Very high-colored urine^ 
however, seldom deposits uric acid until after the addition of a stronger 
acid. Urine never lets fall spontaneously all its uric acid as a 
deposit^ until decomposition has commenced^ for after being filtered 
from a sediment of this substance, the addition of a drop of nitric 
acid generally causes the deposition of an abundance of crystals of 
nric acid in a few hours. 

Urine depositing uric acid always reddens litmus paper, and often 
contains an excess of urea^ so as to crystallize slowly when mixed 
with nitric acid in a watch-glass (72). Its specific gravity is gene- 
rally above 1'020. An exception to the above character is presented 
by the pale urine of infants at the breast, among whom deposits of 
uric acid are common. These often appear as a yellow crystalline 
sand, whilst the supernatant urine is frequently of low specific gravity, 
often 1*006, as palo as water, and containing very little nrea. This 
circumstance admits of explanation from the small proportion in 
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Fig, 16. 



which tbe alkaline phosphates^ the presumed eolvent for uric acii 
exists m the urine of lEfanta* 

122, 3Ii€ro8copic Characten. — The varieties presented by uric 
acid in its crystalline form are very remarkable ; all of them, how- 
ever> may be traced to some modification of the rhombic prism^ which 
may be assumed as the normal crystalline form of this substance. 
But two varieties can he artificially obtained, by filtering a warm 
solution of Urate of potass or ammonia, into dilute and warm hydro- 
chloric acid ; either perfect rhomboids, or square tables, generally 
excavated at the sides into an imperfect hour-glass figure, being 
obtained. The latter have been erroneously describedj both in this 

country and in America, as identical with 
the dumb-bell deposits of oxalate of lime, 
to which they have no analogy whatever, 
except in a distant resemblance in form. 
These varieties cannot always be produced 
at will, and appear to depend upon the 
strength of the solution of the urate em* 
ployed, and temperature of the dilute acid* 
Examined \?ith polarized light, the trans- 
parent crystals of uric acrd exhibit a bean- 
tiful series of colored bands, particularly 
with slowly precipitated specimens ; their brilliancy of tint is only 
equalled by that of the scales of the diamond beetle. 

123. The crystalline forms of urinary deposits can be examined by 
merely placing a drop of the turbid urine on a plate of glass, and 
examining it with a microscope under a good half-inch achromatic 
object-glass* By far the most satisfactory mode is, however, the fol- 
lowing — which^ by rendering the crystals distinct^ amply repays the 
trouble it requires* Allow the urine to repose for a short time in a 
tall vessel, decant the greater proportion, and pour a teaspoonfui of 
the lowest turbid layer into a watch-glass, gently warming it to dis- 
solve the urates, and to aid the deposit* Remove the supernatant 
urine with a pipette, and replace it with a few drops of water ; then 
place the watch-glass under the microscope, and the crystals covered 
by the water will become most beautifully distinct. Dr, Venables 
has suggested a mode of collecting the crystalline urinary deposits 
for examination which is exceedingly convenient, and economizes the 
time required for the above process* Tiiis is founded on the ten- 
dency of these bodies to cohere on the cork of the bottle containing 
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the urme. For this purpose the bottle should be inverted for a few 
minutes, then quickly erected, and the cork being withdrawn, the 
drop of fluid adhering to it should be transferred to a piece of glass. 
On gently covering this with a piece of mica, or thin glass, the crys- 
talline form of the deposit can be readily recognized under the micro- 
scope. 

All crystalline deposits may be examined by transmitted or re- 
flected light, the latter having some advantages when the crystals are 
large or in masses. All that is then required is to place on the 
stage of the microscope, and under the watch-glass, a piece of black 
•velvet; by means of a condensing lens, let a strong light be thrown 
upon the crystals ; then bring the object-glass into proper adjust- 
ment, and the color as well as the figure of the crystals will become 
beautifully defined on a black ground. In the following microscopic 
views, most of the larger crystals are thus represented. 

124. In Fig. 17 are represented the common rhomboidal crystals of 
uric acid ; these are sometimes found so thin, as to be merely pale, 
loxenge-shaped laminae ; more generally, however, they are thicker, 
and then by adjusting the light carefully their sides and true figure 
become well marked. Many of them appear nucleated, from the pre- 
sence of certain internal markings, as if one crystal included another. 
It seldom happens that the angles of these are sharply defined, the two 
obtuse comers being most generally rounded off; and sometimes the 
acute angles are blunted, so that the whole crystal appears elliptical. 

Fig. 17. Fi^. 18. 








The most perfect specimens of these are found in deposits of yellow 
sand in the urine of young infants ; I have never seen them in red 
sand, or in deposits produced artificially by the addition of a mineral 
acid to urine. When the deposit has been of long continuance, espe- 
cially in cases of calculous disease, the rhomboidal outline of the 
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crystal is replaced by a gqtiam one (Fig, 18), The deposit is then 
genenilly high-colored, and the crystals much thicker than in the 
former variety. In these an interiial ujarkiDg, like a framework, is 
visible* Several accidental varieties of these rhomboid and square 
crystals exist ; of these the most curious present a spindle-like figure, 
the obtuse edges being rounded, and the margin on either side exca- 
vated (Fig, 19), so as sometimes to approach a fleur-de-lia outline* 



Fig. 19. 



Fig. 20. 





Many uric deposits appear at first sight to be made up of flattened 
cylinders, presenting a very remarkable appearance (Fig. 20), Upon 
making them roll over, by adding a few drops of alcohol, or by agi- 
tation, the fallacy will be detected, and the supposed cylinders will 
be found to be really very thick lozenges lying on their sides. This 
variety is often found mixed with the urates and oxalates of lime ; 
and is frequently observed in the deposit produced by the addition of 
hydrochloric acid to urine, 

125, The crystals are sometimes found to be very thin, and longer 
than brofid, so as to represent square tables. These in general have 
their surfaces quite smooth, especially when they occur in pale neutral 
urine* When, however, they are met with in very acid urinCj'or are 
precipitated by the addition of nitric acid, the sides of the table are 
strongly defined, but the extremities are closely serrated, as if made 
up of a number of closely packed, irregular needles, crystallized on 
the body of the crystal. The whole surface is sometimes marked 
with myriads of close dark lines. When carefully examined, their 
bodies present a very remarkable internal marking, like two crescents 
placed with their convexities opposed (Fig. 21), This curious ap- 
pearance is only visible in the non-striated body of the crystal, and 
is most clearly seen after they have been dried and preserved in 
Canada balsam. 
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The canfle of this very remarkable appearance is not yery obyious. 
I am, howeyer, conyinoed that these crjstak are compound. Dr. 
Barton, of Walsall, who has worked at this subject with great zeal, 

Fig. 21. Fig. 22. 





informs me that he regards them as being made up of two rhomboidal 
crystals, with their apices approximated, and then become coyered 
up with an aggregation of acicular crystals, as shown in a, 6, <?, Fig. 
22, where these several stages of formation are represented. I haye 
fancied that by breaking these crystals by pressure, there was eyi- 
dence of their really being formed by a couple of acute rhombs, 
Boperposed laterally, as shown in section dj e. When such crystals 
are immersed in a fluid, as water, or Canada balsam, it will enter be- 
tween the crystals by capillary attraction, and exhibit two curved 
outlines where the crystals approximate most closely, as in the well- 
known experiment of allowing water to ascend between two glass 
plates slightly separated at one end. I am induced to adopt this 
opinion, as I have never seen these curved markings except in crystals 
immersed in fluid or preserved in balsam. 

126. A curious question arises as to the cause of these variations 
in the crystalline form of uric acid, for although they are all tracea- 
ble to recognized variations of the primary rhomboidal crystal, still 
there must exist some recognizable cause of these varieties. Dr. 
Burton has communicated to me some interesting remarks on this 
subject, and he seems to have a strong impression that variation in 
the composition of the urine modifies the form of the crystal, and 
hence a knowledge of the crystallized form of a deposit may possibly 
indicate the condition of the secretion, and consequently of the morbid 
state developing the lesion of function which exists. This very inge- 
nious idea deserves a careful examination. 

Dr. Schmidt, of Dorpat, has thrown much light on this subject, in 
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a little essay on the genem of uric acid, and he has shown that varia- 
tions in the rapidity and inanner of the precipitation will curiously 
modify the results. He found that when a drop of a solution of urate 
of soda is placed on a plate of glass with a drop of strong acetic acid, 
the following reaulta were seen : At the moment of contact, a deposit 
of excessively minute globules (a) appears, often presenting the mole- 
cular movementa described by Mr, R. Brown. The globules at last 

cohere into oval masses (b), which ulti- 
mately become transparent (c), and subse- 
quently assume the form of hexagonal 
tiiblea (d)j or vertical prisms. 

If a drop of concentrated solution of 
urate of soda be heated to boiling, and an 
excess of acetic acid added, it will remain 
clear at firstj but soon after will begin to 
deposit crystals of uric acid in rectangular 
columns and tables (e), more rarely in 
pseudomorphous forms, mude up of an ag- 
gregation of parallelopipedons* If the solution be not heated so 
strongly before the acetic acid is added, rhombic prisms are formed 
(f)j and when the solution is still cooler, even these become modified 
in figure (q). If a drop of the mixture of solution of urate of soda 
and acetic acid be placed whilst boiling hot on a plate of glass, and 
be suddenly cooled by touching it with a glass rod, rhombic prisms 
are rapidly deposited, and grow up to a certain point, when on a 
sudden they become opaque^ and split into minute rectangular paral- 
lelopipedons. 

Fi^, 24, Fi^. 25. 






12T< Coarse, and deep orange or red, sand is generally composed 
of cohering crystal s, forming, indeed, minute calculi. Two varieties 
of these arc frequently met with, one formed (Fig, 24) of cohering, 
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thick, rhomboidal pri&me, and the other of aggregated lozenges in 
spinoaa masses. The latter are most frequently found where a marked 
tendency to the formation of calculi exists (Fig, 25). It is not un- 
frequent to find these masses crystallized on a hair^ juat as sugar- 
candy is crystallized on a string or thread. When very hastily de- 
posited by the sudden cooling of the urine, or by the addition of a 
strong acidj uric acid is sometimes precipitated in irregular masseSj 
resembling, on microscopic inspection, irregular fragments of yellow 
quartz ; this, however, is unfrequent, and is the only exception I am 
acquainted with to uric acid occurring in wcllHlefined crystals. More 
rarely we meet with aggregated masses of thick lozenges (124) of nric 
acid, presenting a very beautiful appearance, as shown (Fig. 26) from 
a drawing given me by Dr. Burton, 

All the forms of coarse uric acid gravelj on digestion in liqnor 
potassse in the cold, dissolve nearly entirely, the insoluble residue 
consisting of flakes of mucus^ and very frequently minute crystals of 
oxalate of lime- 



Fig. 26, 



Fi^.27. 





128. In examining some specimens of urinej in which I had reason 
to suspect the presence of uric acid, X have occasionally met with a 
remarkable variety, resembling, to the naked eye, slender fibres of 
hairs, about the eighth of an inch in length. These, on microscopic 
examination, were found to consist of numerous very minute lozenges, 
cohering in linear masses (Fig. 27), from having crystallized on a 
fibrinous cast (319) of a nriniferous tubule. 

129, Another variety of uric acid deposit is exceedingly common 
in gouty persons ; it occurs in little spherical masses of a pale yellow 
color, varying in size from that of small millet seeds to that of a large 
pea, which ought indeed to be referred to the class of calculi rather 
than of deposits. 
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This pisiform deposit is remarkable for its persistence often during 
many years; it frequently vanishes for many monthsj and tlien re- 
appears. I have generally observed the patient to remain free from 
gout during the presence of this deposit, aod often to suffer from a 
severe paroxysm on its sudden disappearance. It is really remarka- 
ble what an enormous number of these minute calculi are frequently 
passed, I have met with cases in which upwards of two hundred, of the 
size and color of smnll mustard seeds, have been passed in two days. 

These pisiform concretions, after a few minutes' digestion in weak 
nitric acid, undergo a curious change, their crystalline structure be- 
coming visible, presenting the appearance of numerous acute rhom- 
boids, diverging from a common centre. It is evident that they at 
their first formation, possess this 

form, the rounded smooth surface ^^" '^^* 

being subsequently produced by 
the deposition of minute crystals of 
uric acid or the urates between the 
projecting angles. 

The three representations in the 
accompanying figure give three 
other forms assumed by uric acid : 
a is the dumb-bell crystal ; fe, a 
fusiform, and c appears to be a 
duplicated variety of that form of 
crystal which has been, in a previ- 
ous page (Fig, 19), compared in 
outline to a fleur-de-lis, 

130, DiaffnosiB of Deponts of the Urates. — These deposits vary 
in color, from absolute whiteness, through almost every variety of 
tint, to a pale fawn-color (the most frequently met with), brick-red, 
pink, or purple. All these various-colored deposits present certain 
characters in common ; they never appear in the urine until after it 
has cooled, and disappear with the greatest readiness on the applica- 
tion of heat* The purple deposits require rather a higher tempera- 
ture for solution than the paler varieties, and sometimes, on account 
of the concentration of the urine, the addition of a little water is 
necessary before they quite disappear. The addition of Hquor am- 
moniiB, or liquor potassss, immediately dissolves these deposits, but 
at the same time renders the urine a little turbid from the precipitate 
of the earthy phosphates. 
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181. Cfharaeters of Urine deposittfig the Urates. — The following 
modifications are most important : — 

1st. A pale urine of low specific gravity (1*012)9 becoming opaqne 
on cooling from the deposition of nearly white urates, which instead 
of readily falling, form rope-like masses in the fluid, and present, on 
a superficial view, so much the appearance of muco-pus, as to have 
been mistaken for it. Their disappearance on the application of 
heat will at once discover their real nature. 

2d. A pale amber-colored urine of moderate density (1*018), which, 
on cooling, lets fall a copious fawn-colored deposit, resembling a bath- 
brick grated into the urine, disappearing with the utmost readiness 
on applying a gentle heat. This deposit is of frequent occurrence, 
often very transient, and is so constantly an attendant on the slight- 
est interference with the cutaneous transpiration, that a " cold " is 
popularly diagnosticated whenever this state of things exists. 

8d. Whenever febrile excitement prevails, the urine becomes con- 
centrated, rises in density (1*025), and deposits, on cooling, a reddish- 
brown sediment, constituting the well-known lateritious, or brick-dust 
sediment. This variety of urine generally becomes turbid on the ad- 
dition of a drop of nitric acid, not from the coagulation of albumen, 
as has been frequently but erroneously supposed, but from the pre- 
cipitation of uric acid in minute microscopic rhomboidal crystals, 
notwithstanding the amorphous appearance they present to the 
naked eye. 

4th. In all cases where there exists great obstruction to the elimi- 
nation of carbon, as in well-marked affections of the portal circula- 
tion, especially when connected with organic disease of the liver or 
spleen, or less frequently when suppuration, particularly of a strumous 
character, is going on in the body, the urine is generally found to 
possess, in many instances, a deep purple or copper color, often verg- 
ing on crimson, so as to have led to the idea of blood being present. 
These deep tints appear to me to depend upon the presence of an 
excess of purpurine (180). Whenever a deposit of the urates occurs 
in such urine, either spontaneously or by immersing it in a freezing 
mixture, it combines with the pink pigment, forming a kind of lake, 
and which is often so abundant as not to entirely disappear by heat, 
until the urine is diluted by the addition of water. These deposits 
do not exhibit their delicate tints until after being collected in a 
filter ; they readily give up their coloring matter to alcohol, which 
scarcely acts on the urates they contain. 

182. It has been shown by Dr. B. Jones, that the quantity of the 
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Fig. 29. 



urates really existing in the urine is not always indicated by the 
amount of the deposit, for if the urine is less acid than usual, it will 
hold dissolved much more of these salts than when of average acid- 
ity. On the other hand, very acid utino will cause a deposition of 
the urates when but a moderate proportion of this body is present. 

133. 3Iicro$e6pic CJiaracters of the Urates, — When a drop of 
urine, turbid from the presence of this substance, is placed between 
two pieces of glass, and examined with the microscope, a mere amor- 
phous precipitate is first seen* On minute 
examination this will be found to bo com- 
posed of myriads of excessively minute 
globules adhering together, forming little 
linear masses (Fig, 29), often mixed with 
crystals of uric acid* Sometimes, especially 
if the urine has been long kept, the minute 
particles cohere and form small opaque 
spherical bodies, appearing black by trans- 
mitted light, on accounnt of their opacity : 
when examined by reflected light, on a 
black ground, they present a buff or fawn-color. On the application 
of a slight heat to the drop of urine, the particles of the urates disap- 
pear, again becoming visible on cooling. An elegant mode of show- 
ing the composition of the deposit, is to place a drop of the turbid 
urine in a watch-glass, and gently warm it; as soon as it has become 
clear, add a drop of almost any acid (the hydrochloric is perhaps the 
best), and as soon as it has become cold examine it with the microscope. 
The muddiness previously produced by the urate will have become 
replaced by lozenges of uric acid (Fig. 13). The urate of ammonia* 

^ Theae ct^gtaU are beJiGved to be orate of soda. Fig. 31 gives olber varletks 

Fig. n. 
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o{!ciifa very rarely in spherules with crystals of uric acid adheriog 
to their surface; this is occasionally observed in albuminous urine, 
occurring in dropsy after scarlatitia (Fig- 30)j and from its opacity is 
best observed by reflected liglit* 



Fiff. m 
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Fig. 32. 






134. It has been stated, especially by Continental observers, that 
urate of ammonia occurs in deposits in delicate needles, sooie- 
times united so as to form stellse, I have never seen tbis variety in 
urLne. Fig. 32 shows the minute needles and stellse of urate of 
ammonia, artifieially prepared by dissolving uric acid in a warm 
solution of ammonio-pbosphate of soda, and allowing the crystals to 
separate by repose (79), It is diffieuU to imagine tbis form ever 
occurring in urine, as Dr. B. Jones has shown that the presence of 
saline matter, or of the coloring matter of urinCj interferes with the 
needle-like crystallization of urate of ammoniii, and converts it into 
minute globular particles. Urate of ammo- 
nia is abundant in the urinary excretion of 
birds and reptiles, forming nearly white 
spongy masseSi It then generally appears 
in the form of oval or roundish bodies, ex- 
hibiting something approaching to a radi- 
ated structure. Fig. 33 shows a specimen 
from the urine of the pigeon, from a draw- 
ing by Dr. Garrod. 

135, Of the other salts of uric acid, the 
urate of soda is the only one I have. satis- 
factorily recognized, forming a distinct deposit. It occurs oceasion- 



Fi-, 3X 




Dfspliencjvl mmaaei, either single or unitedj surrouDded by apictileSj and &laa of tbe 
damb-beil form, which h not so frequently tnel with. 
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allj in goutj but I hare more generally raet with It in the urine of 
perBona laboring under fe?er, who were treated wtth carbonate of 
Boda. It then occurs in round yellowish or white opaque masses, 
provided with projecting, generally curved processes^ forming a very 
remarkable figure (Fig* 34). Varieties of this, more confusedly crys- 
talline, are less un frequent. When artificially prepared^ by dissolv- 
ing uric acid in a hot solution of carbonate or phosphate of soda, it 
appears in two forms, depending upon the mode of preparation. If 
allowed to separate on cooling from the solution, the urate of soda 
crystallizes in needles and tufts (Fig* 35) ; but if a solution of it 



Fig. 34. 



Fig 35. 





be allowed to evaporate spontaneoualy on a glass plate, it assumes 
the form of spherical magses like minute pearls* 

136. Pathological Changes in the Quantity of Uru Acid and it$ 
Bases. — Independently of an alteration in the proportion of uric acid 
by an excess or deficiency of nitrogen in the food (84), certain patho- 
logical states of the system exert a most important influence on the 
quantity excreted. We have seen that uric acid may bo traced to 
two great sources j viz., the disintegration of tissues, and to nitro- 
genissed food (89), It is obvious, therefore^ that whatever increases 
the rapidity of the former process, or interferes with the due digestion 
or assimilation of the latter, will materially affect the amount of uric 
acid contained in the urine. Experience has shown that in all dis- 
eases attended with great emaciation, when the wear and tear of the 
frame is not compensated by the supply of food, an increased quan- 
tity of uric acid appears in the urine, if the kidneys remain suffi- 
ciently healthy to perform their functions. But certain exceptions 
are presented to this general rule, in cases where the renal function 
is itself impaired, as In granular disease of the kidney (Morbus 
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Brightii). In all acute inflammatory diseases, in acute inflammation 
supervening upon chronic mischief, in rheumatitis, in organic, or 
even sometimes functional affections of organs materially influencing 
the circulation, as the heart, Uyer, and perhaps the spleen, a con- 
siderable increase in the quantity of uric acid will occur, and deposits 
of this substance, either free^or combined, will appear in the urine. 
Taking the average of eleven cases of acute inflammatory diseases, 
reported by M. Becquerel, and twelve of continued fever (on the 
fifteenth day), by M. L'Heritier, we find that the quantity of uric 
acid was more than double the healthy average. 





Acute 








inflammation. 


Ferar. 


Health. 


Specific gravity of the urine, 


1-0216 . 


10229 . 


1-017 


Uric acid, .... 


1-041 


1-312 . 


0-391 



In the two allied affections, gout and rheumatism, exclusive of the 
many neuralgic diseases properly referred to the latter, a remarkable 
tendency to the formation of an excess of uric acid, both pure and 
combined, occurs. The elements of the acid, or its combinations, 
are in these diseases supplied by the nitrogenized elements of the food, 
as well as by the changing tissues of the body. In such quantities 
is urate of soda often generated, that the watery portions of the blood 
are not sufficient for its solution ; and part of it is deposited in the 
joints and sheaths of the tendons, producing painful swellings. 

137. Dr. Garrod^ has indeed succeeded in discovering urate of 
soda in the blood of gouty patients, and by the following process 
any one may satisfy themselves of this very important fact. Collect 
the serum of blood of a gouty patient, evaporate it to dryness over a 
water-bath, and reduce the dry mass to powder. Digest this with 
water of the temperature of 100° for an hour. Urate of soda with 
other matters will be dissolved out, and on evaporating the solution 
to a small bulk, and adding a little strong acetic acid, acetate of soda 
will be formed, and crystals of uric acid deposited after a few hours. 
They are more readily obtained if a few fibres of flax or tow are 
placed in the fluid, as they then crystallize upon these bodies like 
sugar-candy on a string. Dr. Garrod found that, on first removing 
the fatty matter from the dried serum of blood by digestion in alco- 
hol, and exhausting the insoluble residue by boiling water, the con- 
centrated decoction by repose became covered with a pellicle of crys- 
tals of urate of soda (Fig. 36). He has produced evidence to show 
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that whilst tiric acid always exists in the blood both in acute and 
chronic gout, it is very deficient in the urine* In the acute form of 

the disease, the uric acid becomes remark- 
ably diminished in the urine immediately 
before the gouty paroxysm, obviously 
pointing ot^^t its accumnlation iti the 
blood. 

138. In all diseases attended with exces- 
sive debility, independently of acute dis- 
ease, especially where an anaemic or chlo- 
rotic state exists, and when the circulation 
is languid, or, if e.^cited^ the excitement is 
owing to irritation rather than inflammation, a deficiency of uric 
acid occurs^ and no deposits ever take place in the urine, unless the 
quantity of water present be remarkably diminished. The diminu- 
tion of uric acid is well observed after losses of blood, in chlorosis, 
and in many neuralgic and hysteric affections. The average drawn 
from four cases of chlorosis, observed by Becquerel, and one of 
mclscna, another of irritable uterus, and a third of spermatorrhoeaj 
examined by myself, is as follows ; — 




Avenige density^ 
Water, , 
Uric acid, 



1^015 
9760 
'184 



The quantity of uric acid being less than one^half the normal pro- 
portion. 

139* As a general rule^ Avhenever the functions of the skin are 
impaired^ where a due amount of secretion is not exhaled from the 
surface, an excess of nitrogen is retained in the blood, and ulti- 
mately separated by the kidney in the form of urates, or perhaps 
urea, or creatinine, which substances contain respectively 38, 46, and 
37 per cent, of this element* A person in apparently good health, 
experiences, from exposure to a current of cold air, a sliglit check to 
perspiration, and the next time he empties his bladder he voids urine 
of a deeper color than is usual witli him^ and on cooling it becomes 
turbid from the precipitation of the urates. The explanation of this 
phenomenon, with which every one is familiar, is found in the kidneys 
assuming temporarily a kind of compensating function for the skin. 
It is true that uric acid, or the urates, are not naturally expelled 
from the surface of the body, but certain organic matters, rich in 
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nitrogen, certainly are ; and if their proper emanctory, the skin, has 
for a time its functions arrested, they are probably filtered from the 
circulating mass by the kidneys, in the form of urates. That nitro- 
genized products are exhaled from the skin is indubitable. Dr. Fara- 
day calcined pure river sand, and on heating it with hydrate of potass, 
it yielded no trace of ammonia. On merely passing this sand over 
his hand, and then treating it in a similar manner, ammonia was 
evolved. A piece of ignited asbestos, by mere pressure for a short 
time between the fingers, absorbed enough of some nitrogenized 
organic matter to evolve ammonia when heated with hydrated potass. 

I have two or three times been consulted in the cases of patients 
lying bedridden from rheumatic gout, in whom one or both legs were 
covered with an eczematous eruption, and the parts on which the 
exudation from the surface had dried have been actually frosted with 
microscopic crystals of urate of soda. 

Although my observations have not been sufficiently extended to 
warrant its announcement as a general law, I may state that in cases 
of lepra, psoriasis, and ichthyosis, where the excreting functions of 
the skin have been much impaired, the urine has been much richer in 
urea than was consistent with health. 

140. It is quite certain that the value and importance of the func- 
tions of the perspiratory system, in relation to those of the other depu- 
rating organs, have not been sufficiently estimated. The following 
observations of Mr. Erasmus Wilson^ on this subject are exceedingly 
striking and interesting : " I counted the perspiratory pores in the palm 
of the hand, and found 8528 in a square inch ; now each of these pores 
being the aperture of a little tube of about a quarter of an inch long, 
it follows that in a square inch of skin on the palm of the hand, there 
exists a length of tube equal to 882 inches or 73*5 feet. Burely 
such an amount of drainage as 73 feet in every square inch of skin, 
assuming this to be tUe average of the whole body, is something won- 
derful, and the thought naturally intrudes itself, — What if this drain- 
age were obstructed ?" " The number of square inches of surface 

in a man of ordinary height and bulk is about 2500 ; the number 
of pores, therefore, is 8,820,000, and the number of inches of perspi- 
ratory tube 2,205,000, that is 183,750 feet, or 61,250 yards, or 
nearly 84 miles.'' 

141. From a series of careful observations, Seguin^ ascertained 
that, on an average, eleven grains of matter were exhaled from the 
skin in a minute, equal to 15,840 grains, or 83 ounces, in 24 hours. 
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Consequentlyj tbe amount of perspired matter very nearlj equals 
that of the urine. The exhaled fluid waa afterwards examined by 
Anselininoj^ who found that it contained oa an average 0*88 per 
cent, of solids ; and 100 grains of this solid extract contained 22*9 
grains of saline matter* Hence in the course of 24 hours the skin 
exhales — 



OrgnBic matter^ 

Saline matter, 

Water and volatile matter^ 
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This organic matter contains much nitrogen, and I have more than 
once detected in it a body resembling, if not identical with, urea, an 
observation confirmed by the researches of Landerer. Berzelius** 
states that osmazoraej another nitrogenized substance, is an ingredi- 
ent in the perspired fluid. It may be safely assumed, that when the 
skin i3 unable to perform its functionsj the 107 "47 grains of organic 
matter, which then lose their proper outlet, appear wholly or partly 
in the urine in the form of urates. 

142, As already stated, the above conditions occur when the kid- 
neys are healthy ; but if organically diseased, or even merely in a 
state of congestion, or when the tubular structure is in a state of 
inflammation, as in the dropsy after scarlet fever, they allow the exu- 
dation of the albuminous elements of the blood, the vital chemistry 
of these organs being too far deranged to allow their filtering off the 
proper proportions of the constituents of urine from the syBtem, 
Hence, in the diaeaae in question, the disappearance of albumen, and 
the increase of uric acid in the urine, become valuable indications of 
convalescence- Dr, Marcet*^ was the first who suggested that inter- 
ference with the functions of the skin might in some way account for 
calculous deposits (153). 

143, Professor Liebig has recognized one great cause for the ap- 
pearance of an excess of uric acid in the urine, founded on his theo- 
retical views of the conversion of this substance into urea (83)* It 
may be thus briefly enunciated ; that as normally the insoluble uric 
acid, presumed to be first produced by the metamorphosis of tissues, 
is (under the influence of oxygen, supposed to be conveyed in the 
red blood-discs) converted into the soluble urea, whatever increases 
the number of blood-discs (carriers of oxygen), or quickens the 
circulation, most cause the more complete conversion of uric acid 
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into urea ; and less of the former and more of the latter will appear 
in the urine. Conversely, whatever interferes with the perfection of 
oxygenation in the body, must necessarily produce an excess of uric 
acid. From this view,*^ it follows that the quantity of uric acid 
ought to be positively or relatively to urea, decreased in 

1. Fever. 

2. Acute Phlegmasise. 

3. Phthisis. 

And conversely it should be increased in 

1. Chlorosis. 

2. Anaemia. 

3. Pulmonary emphysema. 

The only mode of testing hypotheses of this kind, emanating from 
a great and respected authority, is by clinical observation ; and so 
far as recorded facts are concerned, they fail altogether to give the 
slightest support to the ingenious theory of Professor Liebig.* 

144. The labors of Edmund Becquerel*' in urinary pathology, 
furnish us with a mass of carefully recorded observations, which, 
made with no view of supporting or disputing any preconceived 
notions, are peculiarly entitled to respect. The numbers in the fol- 
lowing table are calculated from some of the analyses alluded to, and 
point out the actual quantity of uric acid and urea excreted in the 
twenty-four hours, and the relative proportion they bear to each 
other in several diseases. 



Healthy urine (BecquereVs average), 
Chlorosis, minimum of five cases, 
Chlorosis, maximum of five cases, 
Pulmonary emphysema, extreme dys 

pnoea, .... 
Phthisis, tubercles softened, . 
Phthisis, three days before death, 
Morbus cordis, with icterus, . 
Acute hepatitis, with icterus, . 
Icterus, .... 
Milk fever, .... 



1' 



Quantity in 24 hours 
of 



Uric acid. 



Grains. 

8-1 
1-8 
6- 

4-9 

91 

9-8 

9-82 

11-18 

17-75 

18- 



Urea. 



Grains. 
255- 

77-5 

172- 

172- 

66-7 
29-4 
73-3 
61-G 

285-6 

133- 



Ratio of aric 
acid to urea. 



1:31-48 
1:43- 
1 :29- 

1 : 35-1 



7-33 
3- 

7-6 
6-6 
161 
7-47 



I 



* Lehmann thus writes in reference to this theory : " The pretended oxidation of 
the constitaents of the blood which was supposed to explain phthisis, as well as 
gout and stone, is not the simple method by which alone specific disease or indi- 

10 
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From this tabic we find that in chlorosis, a disease of anaemia, in 
which oxygenation of the blood, on the theory of Licbig, must be 
most imperfect, the uric acid, instead of being in excess, is positively 
and relatively below rather than above the healthy average (138), 
In pulmonary emphysema, again, the same thing is observed, although, 
from the want of integrity in the function of respiration, uric acid 
ought to abound ; while in acute hepatitis, and in phthisis, diseases 
in which, on Liebig's own ^showing, oxidation is actively going on, 
the uric acid, both abstractedly and in relation to the urea, is at a 
minimum instead of a maximum. The curious disease, diabetes mel- 
litus or glucosuria, seems, moreover, to offer a serious objection to 
the validity of the opinion, that in phthisis^ excessive oxidation is a 
necessary condition, and therefore the uric acid must be oxidised into 
urea and disappear from the urine (even if it were true that urie acid 
deposits did not occur in this disease)* Diabetes and phthisical dis- 
ease of the lungs so frequently occur together^ that some pathologists 
have even gone So far as to suppose this complication to be a neces- 
sary one* Yet here^ while phthisical disorganization is pursuing its 
destructive course, and excessive oxidation is supposed to be rapidly 
destroying the tissues of the body, an abundance of a highly car- 
bonized, indeed, a readily oxidizable substance is generated in the 
body, circulates in the blood, and escapes by the kidneys. An ana- 
logous argument is afforded lis by the comparative chemistry of urine 
of different animals- Thus, the pig is peculiarly prone to lay up 
enormous stores of fat in its economy, and is therefore laden with a 
substance whose chief function, according to the views now under 
consideration J is to appropriate oxygen, and yet in the urine of this 
most greasy animal no uric acid exists, but urea has been found in 
the proportion of 4^9 grains in 1000* I confess it seems difficult to 
conceive how excessive oxidation can be supposed to be going on con- 
temporaneously with the copious formation of inflammable bodies, 
sugar and fat* 

145, Is it possible In any manner to reconcile these facts, the 
actual result of experiment and observation, with the hypothesis of 
Liebig ? If we admit that an amount of oxygen, requisite for the 

vidua! w<jll-cliaracterized processes ean be eacplained witli acietttific accutacy. For 
(hert are iw ac^tte ajid bid Jhp chrome dif€U4e4 in which the oxidafion oftftt con* 
siituefits of the blv&d is not diminkhtd or impeded,'^ And again, "Ma/ there is no 
disease characterized bij a too MtuJdeft or rapid oxklaiion of the bhod,'^ (Leb- 
mana'a *^ Physiological Chemklrj,'' by Dr* Day, vol* i, p* 219.) 



liebiq's hypothesis. 147 

destruction of tissue alone, enters the system, uric acid ought to 
occur in the urine ; in proportion as this amount is exceeded, the 
acid becomes converted into urea. Therefore, by supposing that 
in inflammatory affections the change of tissue (or emaciation) is 
so rapid in its progress under the influence of disease, that all the 
oxygen entering the lungs in a given time is suflScient alone for 
the production of uric acid, an excess of this body will occur in the 
urine. On the other hand, if the disease does not so rapidly ema- 
ciate the patient, the metamorphosis of tissue will proceed suffi- 
ciently slow to allow oxygen to react on the uric acid, and but a 
minimum reaches the urine. By allowing this latitude to the theory, 
the general absence of uric acid deposits in chlorosis and anaemia, 
and their presence in inflammation, is accounted for. Still the 
great objection regarding phthisis remains, as this disease is espe- 
cially mentioned by Professor Liebig in his work as one in which the 
excess of uric acid does not occur. But even this may be reconciled 
to his views by a remark he made to me in a conversation on this 
very subject, that he did not mean by phthisis the disease in any 
stage in which disorganization of lung was going on, for here he 
admitted with all, that uric acid occurred in excess, but intended his 
remarks to apply when only the early stage of tuberculization ex- 
isted, corresponding, so far as I understood him, to what is known in 
this country by the term tubercular cachexia. 

146. Excluding all abstract theories, whenever an excess of uric 
acid, either alone or in combination with bases, occurs in the urine, 
a normal quantity of water being present (30 to 40 ounces in twenty- 
four hours), it may safely be inferred that one or other of the follow- 
ing states exists : — 

_, ^ . ., 1 , , ^i Fever, acute inflamraation, 

A. Waste of twsue more rap.d than the supply of, ,h,„„^ii^ inflammation, phthi- 
nitrogenized nounshment, as in \ . 

^ c 1 r •* • *k r J * *L • "I Excessive indulgence in ani- 

B. Supply of nitrogen m the food greater than is , - , , . - « , 

• J r *u ^ J 1 r*- mal food, or the quantity of food 

required for the reparation and supply of tissue, > ... "^ . , 

remaining the same, with too 

'' little bodily exercise. 

c. Supply of nitrogenized food not being iu ex- \ 

cess, but the digestive functions unable to as- 1 All the grades of dyspepsia. 

similate it. j 

D. The cutaneous outlet for nitrogenized excreta ^ All, or most stages of dis- 
being obstructed, the kidneys are called upon I eases, attended with arrest of 
to compensate for the deficient function. J perspiration. 

E. Congestion of the kidneys, produced by local ) Blows and strains of the loins, 
causes. J disease of genital apparatus. 
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147. It ia (juite possible for eh excess of uric acid to exist id the 
urine withotit formlpg a depoBtt, and vice vered, tlie presence of a 
deposit does not nece&sarilj indicate the existence of an abnorinal 
proportion (132), It is, however, easy to discrirainate between these 
cases, for if a deposit of the urates be present whilst the bulk of the 
urine in twenty-four hours is not below the aifurage, k is tolerably 
certain that an excess of uric acid exists- But if the bulk of the 
urine be much below the natural quantity, a deposit may occur simply 
from tbere not being sufficient water to hold it in solution^ To de- 
termine whether an excess exists, let all the urine passed in twenty- 
four hours be collected, well shaken, and a given quantity, aa about 
two ounces, be mixed in a conical glass vessel with about half a drachm 
of hydrochloric acid. In six or eight hours crystals of uric acid will 
he copiously deposited on the aides of the glass. To insure the sepa- 
ration of the whole, they should be allowed to repose for twenty-four 
hours, and may then be washed, dried, and weighed in tlie manner 
already described (19). This little operation is so easily performed, 
that it can scarcely be deemed troublesome; and by a simple multi- 
plication sum, the whole amount of uric acid secreted in twenty-four 
hours can thus be readily ascertained without the fear of any conside- 
rable error. 

148* The copious deposit of the urates occurring after eating more 
freely of animal food than is required for the supply of the wants of 
the body is a well-known phenomenon, and will occur in persons 
whose digestive organs are in perfect vigor, simply from a greater 
amount of matter being given them to assimilate than they are ade* 
quate to. In like manner, if a person*B digestive powers are im- 
paired, either partially or temporarily, as after a debauch, he will be 
unable to convert into healthy chyle even a small proportion of food, 
and hence its albuminous elements, imperfectly assimilated, enter the 
circulation, to be evolved by the kidneys, and perhaps other emunc- 
tones. Particular idiosyncrasies with regard to the action of the 
stomach on certain articles of diet also exist ; thus a single cup of coffee 
or green tea will, in many persons, determine the formation of a de- 
posit in the urine, as if the caflfein present in these two beverages had 
escaped the digestive powers of the stomacli, and become converted 
into urates, 

140. The conditions above referred to apply alike to the presence 
of free or combined uric acid, but certain other circumstances require 
consideration in connection with its occurrence in a free or crystal- 
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line state only. The appearance of a deposit of urates may be caused 
by a mere exaggeration of a natural condition ; being a simple in- 
crease in quantity of salts normal to the urine. When, however, the 
acid occurs in a free state, it shows that not only it may be in excess, 
but some change has occurred in the urine, which has separated it 
from the base with which it had been previously combined, A de- 
posit of free uric acid may depend on one or other of the following 
conditions : — 

A. An excess of this acid may exist, and be separated by the 

kidney in too large a quantity to be all converted into 
urates. 

B. The quantity of uric acid being normal or nearly so, certain 

changes occur in the urine which have induced a separation 
from its solvent. 

So long as in the pathological states above enumerated, the quan- 
tity of uric acid is not too great to combine with the bases simulta- 
neously excreted, whether derived, as I have supposed, from the phos- 
phate or not (81), the urine will be transparent upon being passed, 
but on cooling a more or less copious deposit of urates will take place. 
But if the acid exceed this quantity it is held in solution by phosphate 
of soda so long as the urine is warm ; on cooling, being partly de- 
posited (79) in the form of a crystalline sand or gravel (80). If, 
without the amount of this substance being increased, a minu^b quan- 
tity of a stronger acid reach the urine, the uric acid is deprived of 
its base, and is precipitated in crystals. 

150. Of the first of these conditions the urine frequently presents 
a good illustration in heart disease, especially in great hypertrophy 
of that organ, in rheumatism, and many phlegmasia. In these, it is 
common to find one day a deposit of urates, and perhaps on the next 
a sediment of crystallized uric acid will occupy the bottom of the 
glass vessel, and a dense stratum of urates will rest upon it. 

Of the second condition, examples are furnished by cases of irrita- 
tive dyspepsia with pyrosis ; here a large proportion of free acid is 
generated in the stomach, and being absorbed, finds its way to the 
kidneys, setting uric acid free from any soluble urate that may be 
present. The acid thus generated by the stomach by disease is often 
considerable, far exceeding the proportion poured out during healthy 
digestion. In one case of scirrhous pylorus, in which the patient 
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often vomited several pints of fluid in twenty-four hours, I fomi&'t 
quantity of free hydrochloric acid, equal in each pint to 22 graina of 
the pharmaceutical acid," in addition to a sufficient quantity of some 
organic acid (lactic?) to neutralize near 7 grains of pure potass. At 
another time the hydrochloric acid nearly disappeared^ and the qaan- 
tity of organic acid in each pint required for saturation neatly 17 
grains of the alkali. 

151. If J as has been supposed, an organic acid (lactic or hutyric), 
be an element of the perspired fluid, it is quite possible that by being 
retained when perspiration is obstructed, it may find its way to the 
urine, and precipitate uric acid* In this way imperfect action of the 
skin may cause a uric deposit without increasing the amount of 
nitrogenized matter conveyed to tbc kidney (138)* Seguin, in addi- 
tion to the facts already stated (141)^ observed that perspiration was 
lessened during digestion, and considerably diminished when this 
function was imperfect* In this way^ a bulky meal may be an indi- 
rect canse of a uric acid deposit, besides affording pabulum for the 
formation of urates (147). 

152, Uric acid imd urates may occm- in great abundance in the 
urine, so as to be serious sources of irritation, and then especially 
become primary objects of attention as definite diseases. Still we 
must never forget that a mere deposit of urates may be the result of 
causes hardly amounting to diseaj^c, nml may bo rather regarded as an 
evidetice of the integrity of the depurating functions of the kidneys 
than of their lesion. We have frequently occasion to disabuse our 
patients' minds of very erroneous opinions they have entertained on 
this point, which have added very seriously to their anxieties by 
apprehensions of impending disease. Uric acid or urates may be 
deposited in an insoluble form in the kidney or bladder, and aggre- 
gating, form a mass, on which, by a kind of imperfect crystallissation, 
great quantities of the acid or its salts may be deposited, gi\nng rise 
to the formation of a calculus. Uric acid is of more serious impor* 
tancc than most other elements of calculous formations, not only from 
its constituting a large proportion of all urinary calculi, but even 
when they are chietiy composed of other ingredients, the nuclei on 
which they are deposited are^ in the great majority of cases, composed 
of uric acid, Of 374 calculi contained in the museum of Guy's Hos- 
pital, at the time I examined them, the nuclei are in 269 composed 
of uric acid or urate of ammonia alone,*^ 

On account of its eolubility (130), urate of ammonia is not a fre- 
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qoent component of entire calculi, although it often enters with other 
ingredients into their composition. Indeed, calculi wholly composed 
of this compound are almost peculiar to childhood ; in Guy's museum 
there are but eight concretions entirely consisting of this substance, 
although it constitutes the nucleus in eighteen. It is hence very 
probable that if ever by medical treatment we can succeed in over- 
coming a calculous diathesis, or dissolving a stone in the act of 
growth, it will be by means directed to the solution of the uric acid 
or its combinations. 

153. Regarding the medical treatment of the different forms of 
uric acid gravel (limiting this term to deposits occurring so persist- 
ently or abundantly as to have become primary sources of irritation 
or annoyance) much might be said. Discarding altogether the exist- 
ence of any specific agent for a disease which is rather symptomatic 
of another affection than really idiopathic, the therapeutical agents 
may be briefly referred to the following heads : — 

Attention to the Function of the Skin. — The remarks already made 
on the effect of an arrest of perspiration in furnishing a pabulum for 
the formation of a deposit (138), or by retaining in the circulation a 
substance capable of rendering uric acid insoluble (151), show the 
necessity of attending to this indication. I have repeatedly seen 
diaphoretics, warm clothing, the use of a flannel, and in winter, 
even a chamois leather waistcoat, with friction by means of a flesh- 
glove or hair-glove, repeatedly remove a deposit of uric acid gravel ; 
and in more than one instance, where even an hereditary taint 
existed from gouty or calculous progenitors. The observations of 
Dr. Wilson Philip^ have shown that the proportion of uric acid in 
the urine is notably diminished by the use of active diaphoretics. It 
ia also probable that the extreme rarity of calculous affections in the 
navy might be partly explained by the kind of vapor-bath in which 
sailors sleep, '^ the lower decks being the parts allotted to repose, the 
ports are, for the safety of the ship, necessarily closed at night, and 
the temperature of the surrounding air is thereby so exalted, that the 
place becomes a kind of steam-bath from animal exhalations; the 
men being literally immersed in their own perspiration." These are 
the remarks of Mr. Copland Hutchinson,^' who, in allusion to the 
rarity of calculus among sailors, adds that from 1800 to 1815, up- 
wards of 126,000 men were employed in the navy. Of these nine- 
tenths had been employed at sea from a very early period of life. 
Only eight were affected with stone. It appears probable that three 
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of these were affected with calculus before entering the service. So 
that taking all the cases in the navy in the period above mentioned, 
it cannot be said that more than 1 in 34,000 were the subject of 
calctilas. 

154, My own experience induces me to regard the warm or still 
better J the vapor-hath , as the most valuable diaphoretic. The latter 
13 readily employed in private practice by means of the very conve- 
nient and portable apparatus of M, Duval^ which has for a long time 
superseded other forms of vapor*bath at Guy's Hospital,* Actual 
diaphoresis is by no means necessary in the treatment of all cases 
of uric gravel ; friction to the skin, and, when persons are suffi- 
ciently robust, immersion in the cold-bathj or cold sponging on rising 
from hedj followed by rubbing the surface of the body with a dry 
and rough towel, until reaction is produced, is often of great service, 

155. Restoring the Totie of the Organs of Digest ton. — By effecting 
this, a double object is attained ; the perfection of the primary assimi- 
lation of the food by which the entrance into the blood of a crude nitro- 
genized matter, capable of being converted into uric acid, is cheeked 
(148); and the prevention of the generation of any acid, the product of 
unhealthy digestion (150), which might be absorbed into the circulation, 
reach the kidneys, and act as a precipitant of uric acid* This part of 
the treatment of calculous affections must be modified by the peculiari- 
ties of the ease, and, indeed, is identical with that of tlie different 
forms of dyspepfiia. Careful attention to the bowels, avoiding exces- 
sive purging, the use of minute doses of mercury, as of a grain of piL 
bydrargyri or hjdrarg, c. creta, with thrice that quantity of ext* 
conii^ administered two or three times a day, with moderate dose^ of 
the carbonates of potassa or soda, in the mist, gentianiB comp,^ if 
constipation exist ; or if not, inf. calumb^e, or what is preferable, from 
its action on the skin, inf. serpentarije ; will often effect immense 
relief. Where gastrodynia, with or without pyrosis, exists, the use 
of half a grain of argcnti nitras, or one of argenti oxidam, immedi- 
ately before a meal, will often check alike the gastric and renal symp- 
toms. But the most important element in the treatment is a rigid 
attention to the quality and quantity of the ingesta, taking the utmost 
care to select those articles of diet which the patient can thoroughly 
digest, it being of far greater importance, in the majority of cmtB^ to 

♦ I ennnot avoid liere strongly recommending a Yeiy economical and excellent 
vapor-biitb, quite equfl-l in its effects to tlie more expenaWe appamtns of M» Diivnl, 
invented by Mr. Mosa, of Bai-tLolomew Squall, Old Streut, Lobdon* 
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regard this, than to choose articles of food according to their chemi- 
cal composition. A too bulky meal of animal or vegetable food is 
injurious to persons laboring under calculous dyspepsia, for whilst 
the former supplies too much nitrogen, both will become sources of 
mischief by overloading the digestive functions, and preventing the 
chylopoietic viscera doing their duty (148). In protracted cases, 
however, much good is derived by actually cutting oflF part of the 
supply of nitrogen. In this way, I have seen a copious deposit of 
uric acid gravel disappear, after other measures had failed to give 
relief. 

156. The following case is a good illustration of the latter mode 
of treatment : — 

Exposure to cold. Uric acid deposits, resisting ordinary treatment, re- 
lieved hy diaphoretics, and cured hy excluding nitrogenized food. — John 
Lynch, set. 37, admitted into Guy's Hospital, on October 2d, 1839. By 
tntde a porter in a warehouse in Spitalfields, and constantly exposed to al- 
ternations of temperature. When young he had lived freely, and partaken 
to excess of spirits and malt liquors, and had eaten meat daily. His health, 
up to the present illness, had been excellent. No hereditary taint of calcu- 
lus or gout. On admission, he stated that nineteen months previously he 
had got very wet, and allowed his clothes to dry on him ; this was followed 
by fever and profuse perspirations. The next day he became the subject of 
rheumatic pains, from which he had never since been free. He complained of 
constant pain in the region of the kidneys, increased by pressure and flexing 
the trunk, and some pain at the extremity of the penis. He passed water 
thrice in the day and once at night, each time discharging uric acid gravel 
most copiously. The latter symptom had been present a twelvemonth. The 
urine was not coagulable, contained some raucous flocculi, and the deposit 
of gravel did not disappear by boiling. The tongue was clean and moist, 
ho complained of habitual heartburn, bad occasional bilious vomitings, the 
bowels were generally relaxed, and he was griped or purged on slight 
causes, especially by exposure to cold. Pulse 78, natural. From October 
2d to November 27th his treatment consisted of purgatives, soda and uva 
orsi, occasional mild mercurials, under which the deposit decidedly in- 
creased. He then took dec. alchemillae with potass without relief. 

November 27th to December 18th. — A trial of diaphoretic treatment was 
made. The warm bath twice a week, with Pulv. Ipecacuanhas comp. gr.' 
viij, ex. Julepi Ammon. Acet. 5j, twice a day. ' Under this treatment he 
improved, the skin acted profusely, and the deposit gradually disappeared. 

January 10th, 1840. — The urine up to the present moment remained 
healthy ; he went out of the hospital, took cold, checked the perspiration, 
and the uric acid deposit appeared as abundantly as before. He was again 
relieved by the diaphoretic treatment, but soon afterwards relapsed. It was 
therefore determined to confine his diet to arrowroot, sago, potatoes, bread, 
and butter, excluding the four ounces of cooked meat he had previously daily 
taken. The effect was very remarkable, the deposit almost immediately 
disappeared, and he remained free from it up to February 25th, when he was 
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discharged. On ono occasion the urine of tUis mao deposited lU tweaty- 
four hours upwards of 30 grains of uric acid. 

157* Moderate timseular exertion and a dtie amount of exercise 
are quite essential in tbe treatment of this disease ; for not only do 
they call into play sorae vary important functionsj but often improve 
the general healtlu Besides this, when the stomach is able to digest 
nitrogenized food imperfectly, exercise will often aid its assimilation 
by making a call upon the chylopoietic organs to supply the consequent 
waste of tissue, 

158» Among the remedies which appear most successfnl when the 
food is not converted into healthy chyle, and an unhealthy state of 
the blood from the presence of imperfectly assimilated matters results, 
the preparations of iron deserve notice* I have repeatedly seen 
copious deposits of uric acid in persons of low power completely dis- 
appear, pnri pasmi with the cure of the psendo-chlorotic symptoms 
present, by the use of this important drug. The best mode of admi- 
nistering it, is in combination with a vegetable acid, as the stomach 
bears it well in this form, and it is probably more likely to enter the 
circulation. From six to nine grains of the ammonio-citrate or ammo- 
nio«tartratc of iron, taken thrice a day imineiHuiel// after a meal in a 
glass of water, has been most successful* The solution of the sesqui- 
acetate of iron is also a very valuable preparation, but is often inconve- 
nient to ptescribcj in consequence of its not being of constant strength. 

159. There is one other remedy which appears to exercise a marked 
and decided control over the formation of uric acid, although its 
effects are by no means so constant as might be wished. I refer to col- 
chicum. Wherever the general health appears to be tolerably good, 
and any marked irregularities of the digestive functions been cor- 
rected, I would recommend the careful and guarded administration of 
this drug in small doses, especially when there is an hereditary arthritic 
taint in plethoric patients* In several cases I have succeeded com- 
pletely in checking a long-continued secretion of uric acid by the use 
of the ext, colch. aceL, in doses of a grain twice a day, with or with- 
out the addition of a grain of piL hydrarg,, and keeping up at the 
same time a moderate action in the bowels, by some tonic aperient, 
as the inf. rhei or mist, gentianoe co. 

160. Remedies which act as Solvents of Uric Acid. — These chiefly 
consist of alkalies and their carbonates, Liberate and phosphate of 
soda, benzoic and cinnamic acids* As the alkaline urates are far 
more soluble than the free acid, soda and potass with their carbonates 
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have been long popular remedies in the treatment of uric gravel. 
They, moreover, may exert a beneficial effect in neutralizing any free 
acid in the primae viae, and thus prevent a precipitant of uric acid 
reaching the kidneys. 

Liquor potassce: this drug may be employed in doses of half a 
drachm thrice a day ; it is best taken about an hour after a meal, and 
may be conveniently administered in any bland vehicle, or in a little 
bitter ale, which conceals much of its disagreeable flavor. It is quite 
useless to administer this remedy in the very minute doses in which 
it is frequently given. The liquor potassae of the Pharmacopoeia does 
not contain more than about one grain of potass in ten minims, and 
the generally recognized greater value of Brandish's alkaline solution 
does not depend on any peculiar properties of this fluid, but solely on 
its containing more potass, and in being administered in larger doses. 
I have scarcely ever seen the urine rendered alkaline by the usual 
medicinal doses of liquor potassae ; and Dr. B. Jones has shown that 
an ounce of this fluid administered in three days does not prevent the 
appearance of the acidity of the urine before food, although it much 
diminishes its intensity. 

The carbonates of potass and soda: these are far more agreeable, 
and far more eflScient remediea, — of these the bicarbonate of potass 
deserves the preference. It should be given thrice a day in doses of 
9j or 3ss. I think it appears to act best when taken in a glass of 
warm water. To make it more agreeable, I generally order 3ss of 
bicarbonate of potass and gr. v of citric acid to be stirred into a 
tumbler of warm water. This mixture evolves enough carbonic acid 
to be "sparkling," and is generally taken with readiness. 

To render this treatment efficacious, it is quite essential that the 
patient should partake very freely of diluents. Two or three pints 
of water drunk during the day will double the bulk of the urine, and 
remarkably aid the solution of uric acid. Indeed, it has been well 
remarked, that pure water is one of the best lithontriptics. 

161. The influence of the waters of Vichy is well known, as they 
have acquired a really well-merited reputation in cases of uric acid 
gravel. These waters owe their efficacy to the presence of carbonate 
of soda. The artificial Vichy water prepared at the German Spa, at 
B.righton,* and which may be procured in pint bottles, possesses all 

* The following analysis of the artificial Vichy water prepared at the German 
Spa at Brighton is by Dr. Letheby, and is quoted by Dr. Hassall in his review of 
the previous edition of this work in the " British and Foreign Medico-Chirurgical 
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the value of the mineral \vater. Indeed, I think it is preferable from 
its purity, being more highly charged with carbonic acid. I have 

Review :'' " The water is effervescent, from free carbonic acid. It is alkaline to test- 
paper, and has a specific gravity of 1005. Two thousand grains were evaporated, 
and yielded 9*80 grains of a very white saline residue, which consisted of— 

Sulphuric acid, 0*34 

Chlorine, 0*70 

Carbonic acid, 3*93 

Soda, 4-19 

Potassa, traces 

Lime, 0*34 

Magnesia, 0*18 

Silica and alumina, 0*12 

9-80 
These constituents may be arranged in two ways, thus : — 

Bicarbonate of soda, 

" magnesia, 

lime. 
Sulphate of lime, 

*' soda. 

Chloride of sodium, . 
Silicate of al umina, . 

12-84 .12-83 

The first is the most probable arrangement of the elements ; but the second form 
is introduced in order to show how closely this water resembles that from the wells 
of Vichy, examined by Henry in 1847. The following analyses are from h>s paper 
on the subject : — 



1 


2 


10-14 . 


9-50 


0-58 . 


0-58 


0-2(> . 


0-87 


0-58 . 




... • 


0-GO 


1-lG . 


M6 


0-12 . 


. 0-12 



Bicarbonate of soda, 
" lime, 

" magnesia. 

Sulphates of soda and potash. 

Silicate of alumina, 
*^ soda. 

Alkaline chlorides, . 



Source 
Grand Grille. 

. 9-80 

. 0-21 

. 0-13 

. 0-97 

. 0-4G 

. 0-80 

. 1-08 



Source 
Nouvcile. 


Source 
Pre Sal^. 


. 9-68 


. 9-40 . 


. 0-18 


0-89 . 


. 0-11 


. 0-81 . 


. 0-82 


. 0-52 . 


. 0-46 


. 0-14 . 


. 0-68 . 


0-55 . 


. 1-00 


0-60 . 


. 12-93 

e n.._ 


. 12-91 . 

i. _ J TT_ 



4 

Nouvelle 

Source 

C^Iesiines. 

8-27 

0-55 

0-42 

0-38 

(?) 
0-28 
0-76 



13-45 . 12-93 . 12-91 . 10-66 
"The water also resembles the alkaline springs of Cusset and Hautcrine in 
France. In fact, there is but little difference in the composition of the alkaline 
waters of Vichy, Cusset, and Hauterine ; and the artificial water from the Spa at 
Brighton is a very good imitation of all of them. It will be observed from these 
analyses that the active ingredient in all these waters is bicarbonate of soda. The 
dose of Vichy water is a small tumblerful two or three times a day, which amounts 
to about a pint, and contains 35-5 grains of bicarbonate of soda." 
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seen the greatest advantage gained by the use of a small tumblerful 
of this water on rising in the morning, and a second at dinner. To the 
latter dose, a glass of Madeira or pale sherry, may be sometimes added 
where wine is desirable. The mixture forms a most agreeable beverage. 

162. Salts of the Vegetable Acids. — A very convenient mode of 
impregnating the urine with an alkali is to administer the potass or 
soda in combination with a vegetable acid, especially with the acetic, 
citric, or tartaric. The mode in which these act is easily explained : 
when acetate, citrate, or tartrate of potass is ignited, the acid absorbs 
oxygen, and is converted into carbonic acid and water, part of the 
former uniting with the alkali. In a similar manner are these salts 
decomposed during the process of healthy digestion : a carbonate 
(889) finds its way into the circulation, and, reaching the kidneys, 
renders the urine alkaline. If, however, the digestive powers are 
impaired, the vegetable acid is only partly decomposed, and in some 
few persons it escapes the influence of digestion altogether. 114 
grains of tartrate of potass, 106 of citrate, 99 of the acetate, absorb 
respectively 40, 48, and 64 grains of oxygen, to be converted into 
carbonate of potass and water. These salts may be administered by 
directing the use of the common saline powders made with carbonates 
of potass or soda and the citric or tartaric acid in effervescence. 

Tartrate of potass readily renders the urine alkaline, half an hour 
being sufficient to render its effects on the urine apparent ; in doses 
of thirty grains, dissolved in at least two ounces of water, it may be 
conveniently given three times a day. During its administration, 
the uric acid deposits disappear, and the urine rises in specific gravity. 
There is one great objection to this salt in its tendency to irritate 
the bowels. On this account, as well for the sake of its more grate- 
ful flavor, I am accustomed to prefer the acetate of potass. Thirty 
grains of this salt, with a drachm of syrup of orange-peel, and a drop 
or two of oil of lemon, constitute a most agreeable draught, to which 
the most fastidious patient seldom objects. In this way, the urine 
may be kept in a moderately alkaline state for any length of time, 
without interfering, as the free and carbonated alkalies are apt to do, 
with the function of digestion. We thus preserve the patient from 
the probability of the formation of a calculus, and gain time for the 
employment of remedies calculated to remove the exciting cause of 
the uric acid diathesis. 

163. It is a remarkable fact that in the Rhenish provinces, where 
the common beverage of the inhabitants consists of poor wines con- 
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tainieg a considerable quantity of bitartrate of potasSj calcalous aF- 
fectiona are unknown, — a circumatance admitting of explanation by 
the decomposition of the bitartrate into carbonate of potass, which 
thus prevents the urine becoming sufficiently acid to allow the de- 
posit of uric acid. When not contraindicated^ the use of roasted 
apples, strawberries, currants, and some other fruits containing alka- 
line citrates and malates, are capable of making the urine alkaline^ 
and may be occasionally employed with advantage. 

Some persons cannot bear the use of free or carbonated alkalies 
without suffering severely in their general health, nor is their pro- 
tracted use altogether without some ill effect. A flabby state of the 
muscles and an anacmiated condition of the system are frequently 
produced by the persistent use of alkaline remedies. Their injudi- 
cious employment may, indeed, poasibly induce the formation of 
oxalic acid* 

It must not be forgotten that the urine cannot be rendered alka- 
line for any length of time without risk of precipitating the phosphates 
of lime and magnesia, thus giving the patient a change of eyils in- 
stead of removing them. In reading the accounts recorded of the 
treatment of real or imaginary calculous aflections a century ago^ by 
the celebrated alkaline remedy of Miss Stevens, it is impossible to 
avoid noticing how very much of the sabulous and fetid state of the 
urine of her patients was obviously engendered, not by the disease, 
but by the remedy- 

164. Bihorate of Soda, — Uric acid is soluble in a solution of borax^ 
the biborate of soda, — more so, indeed, than in alkaline carbonates ; 
and this salt may be taken for some time, at least by male patienta, 
without producing any very injurious couBtitutional effects, and readily 
finds its way into the urine. On this account its administration has 
been suggested in casea of uric acid gravel, but it has not been much 
employed in this country. In women, this drug cannot be employed 
with impunity, as it certainly exerts a stimulant action on the uterus, 
and I have seen ii in two instances produce abortion. 

The borate of potass has been strongly recommended as a substi- 
tute for ordinary borax, on account of its greater efficacy as a sol- 
vent for uric acid, M. Bouchardat recommends the following re- 
medy as very efficacious in uric gravel ; it should be mixed with as 
large a quantity of water as can be conveniently drunk, and taken 
several times in the day whilst effervescing. If it purges, it of course 
must be taken less frequently, or in smaller quantities. 
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R Potass» bitartratis, 3J) gr. zv; 
" boratis, 

" bicarbon. 5a, gr. xv. M. 
Fiat pulvis. 

165. Phosphates of Soda and Ammonia, — The remarkable solvent 
action of phosphate of soda on uric acid, to \vhich Liebig directed at- 
tention (79), inspires a hope that its administration may be of use in 
cases of calculous disease, by impregnating the urine with an active 
solvent. All that is required to insure this drug reaching the urine 
is to administer it in solution suflSciently diluted ; 9j to Jss might be 
administered in any vehicle, as in broth or gruel, for when diluted 
the phosphate tastes like common salt, and few persons object to its 
flavor. I have administered this drug in several chronic cases of 
uric acid gravel, and in some with the effect of rapidly causing a dis- 
appearance of the deposit. The triple salt, ammonio-phosphate of 
soda, would, perhaps, be a more active remedy than the simple phos- 
phate, but its disagreeable flavor constitutes an objection to its em- 
ployment. 

166. Dr. Buckler, of Baltimore, has proposed the use of phos- 
phate of ammonia in the treatment of the uric acid diathesis, whether 
this body be deposited in the urine as a calculous formation, or in the 
joints combined with soda, as in rheumatic gout. The practice has 
also been sanctioned by subsequent writers. This salt may be given 
in doses of ten grains thrice a day dissolved in any bland vehicle. 
I have given it ^ fair trial in hospital practice, and have no hesita- 
tion in saying that it has always succeeded in keeping uric acid in 
solution in the urine, and in this respect it has appeared to be at least 
equal, if not superior, to borax and phosphate of soda, but I certainly 
have never seen it diminish the tophaceous deposits in chronic gout. 
In more recent effusion into the joints of subacute forms of rheumatic 
gout it has certainly been of service. 

167. Benzoic Acid. — Much attention has been drawn to the effects 
of benzoic acid in preventing the formation of uric acid, by the ob- 
servations of Mr. Alexander Ure.**^ When this acid or its salts are 
administered, they are acted upon by the stomach in a very different 
manner from the other vegetable acids. Instead of becoming oxi- 
dized, and converted into carbonic acid, benzoic acid combines with 
those nitrogenized elements which would otherwise have formed urea 
or uric acid, and is converted into hippuric acid (96). It has been 
stated that the quantity of uric acid falls, when the benzoic acid is 
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administered, below the average quantity, or even disappears from 
the urine. This has been, however, shown to be an error by Dr. 
Garrod,*^ who has observed that the urea alone diminishes in quantity. 
Be this as it may, it is certain that the acid does appropriate to itself 
some body rich in nitrogen to form hippuric acid ; and experience 
has shown that, in cases where an excess of uric acid is secreted, the 
administration of this drug appears to limit it to about the normal 
quantity. The body with which benzoic acid combines, has the same 
composition as glycocoll or sugar of gelatine, and is, in all pro- 
bability, identical with it. 

C H N 

1 atom benzoic acid, . . 14+5+0+3 

+ 1 " glycocoll, .... 4+4+1+3 

= Hippuric acid, .... 18+9+1+6 

168. If ten or fifteen grains of benzoic acid be swallowed on retir- 
ing to rest, and the urine passed on rising from bed the following 
morning be examined, it will be found to contain abundance of hip- 
purate of ammonia. A couple of drachms of it evaporated in a 
watch-glass to a few drops, and mixed with hydrochloric acid, gene- 
rally becomes nearly solid in a short time from the deposition of deli- 
cate interlacing needles of hippuric acid. 

This transformation of benzoic into hippuric acid seems to be very 
rapid, for the latter can be detected in the urine within half an hour 
after a dose of the former has been swallowed, the weight exceed- 
ing that of the benzoic acid employed, by about one-third. 

Benzoic acid may be administered, in doses of eight or ten grains, 
in syrup, or dissolved in a weak solution of carbonate or phosphate 
of soda, thrice a day. Cinnamon-water forms a good vehicle, as cin- 
namic acid exerts a similar action to the benzoic, becoming converted 
into hippuric acid. I have found the following formula of great ser- 
vice in several cases of chronic uric acid gravel : — 

B Sodas Carbonatis, 3iss; 
Acidi Benzoici, 9ij ; 
Sodae Phosphatis, oiij j 
Aqua) Ferventis, f5iv, solve et adde 
Aqua) Cinnamomi, f §viiss ; 
Tincturae Hyoscyami, f^iv. 

Fiat mistura cujus sumat scger, coch. ij, amp. ter in die. 
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Perhaps a more efficient remedy is found in the benzoate of ammonia, 
a salt indeed to which Dr. Holland has directed the attention of the 
profession. This may be extemporaneously prepared by dissolving 
five or six grains of benzoic acid and as much sesquicarbonate of am- 
monia in an ounce of boiling water. A very nearly neutral solution 
is thus obtained, which may be given thrice a day with the addition 
of a little syrup, and twenty or thirty minims of tincture of henbane. 
Bensoic acid is one of the very few acids which decidedly increase 
the acidity of the urine, and (in addition to its chemical action) it 
acts beneficially by exciting diaphoresis, and thus fulfils an impor- 
tant general indication in the treatment of calculous afiections (158). 

169. It is important to bear in mind that by the employment of 
remedies capable of dissolving a deposit in the urine, we are merely 
paUiatinffj not curing the disease. And we must never lose sight of 
the great importance of endeavoring to remove that pathological 
state of the whole system, or of any particular organ, which may be 
the exciting cause of the calculous formation. Nothing but a careful 
investigation of symptoms can put us in possession of the knowledge 
necessary for this purpose. Still, solvent remedies are not to be 
despised ; for when the disease is chronic, and does not readily yield 
to treatment, it is of the utmost importance to prevent the formation 
of a calculus, or lessen the irritation produced by the presence of 
gravel, whilst endeavoring to remove the primary afiection which led 
to the formation of the deposit ; and hence these indications should 
be carefully attended to. 

We are rarely called upon to treat deposits of urates as special 
diseases, as they are generally not persistent and are readily traced 
to their exciting cause. Sometimes, however, patients become fear- 
fully depressed and nervous froin the constantly muddy character of 
the urine, and in spite of an assurance that there is no fear of a cal- 
culus, we are compelled to treat the affection. In such cases, any 
saline diuretic, as the nitrate of potass in doses of ten grains, or, still 
better, the acetate in doses of a scruple, pretty largely diluted, and 
taken three times a day, will soon cause the deposit to vanish. 

170. I cannot avoid alluding here to an empirical remedy sold 
under the absurd name of " constitution-water ;*' thb is prepared by 
a person residing at Henley-in-Arden, who has, I believe, an enor- 
mous sale for it. This remedy owes its virtues to the presence of 
impure carbonate of potass, probably obtained directly from the 
ashes of some vegetable matter. On examining a specimen of this 

11 
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preparation I have found it to have a specific gravity of 1*028. It 
effervesced with acids, and exerted an alkaline 'action on turmeric 
paper. Saturated with nitric acid, it copiously precipitated nitrate 
of barytes, nitrate of silver, and oxalate of ammonia. It hence con- 
tained sulphates, chlorides, and a salt of lime. A fluid-ounce super- 
saturated with sulphuric acid and evaporated, left 10*8 gr. of sul- 
phate of potass after ignition, equivalent to very nearly 5*9 grains of 
potass existing in the fluid combined with carbonic acid. There can 
be no question of the advantage that has resulted in some cases from 
the use of this remedy, nor on the other hand, can there be any 
doubt of the injury it has inflicted when improperly administered. 
The secret of its success in uric acid gravel (the only class of cases in 
which it should be employed) depends upon the large quantity of the 
alkaline salt administered in twenty-four hours. Our doses are gene- 
rally too small when alkalies are administered in such cases, and I 
certainly owe the knowledge of this fact to some successful results of 
the so-called constitution water. I now constantly prescribe, with 
very great advantage, especially in the cases of pisiform uric acid 
gravel (in which patients will pass scores of calculi, the size and 
appearance of mustard seeds, at a time), in imitation of this prepara- 
tion, from two to four drachms of bicarbonate of potass dissolved in 
80 or 40 ounces of water, in the course of twenty-four hours. 
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Uric Oxide. 
Syn. Xanthic oxide — Xanthine — Urous acid. 

171. This substance has not been discovered among the constitu- 
ents of healthy urine, although it is probable that it bears some rela- 
tion to the yellow coloring matter ; and hence it may possibly exist 
in minute quantities, and have escaped the investigations of chemists. 
But little is known either of the chemical or pathological history of 
this very rare ingredient of calculous concretions. It was first met 
with by Dr. Marcet,^^ constituting the whole of a small calculus 
weighing but eight grains ; the history of the case being unknown. 
Some years afterwards, some minute pisiform concretions passed by 
a gentleman with diseased bladder were found by M. Laugier^ to 
consist of uric oxide. More recently this substance was discovered 
in a stone removed by Professor Langenbeck, of Hanover,® from a 
boy eight years of age. It weighed 838 grains, and after examina- 
tion by Professor Stromeyer, was submitted to minute chemical in- 
vestigation by Professors Wohler and Liebig. A fragment of this 
calciQus has been, by the kindness of my friend. Dr. Willis, placed in 
the museum of Guy's Hospital. A fourth specimen, weighing but 
seven grains, was lately removed from the urethra of a boy by Pro- 
fessor Dulk, of Konigsberg.** Uric oxide has been met with in de- 
posits by Berzelius," M. Morin, of Geneva,** and one or two other 
observers. 
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172. A subatance closely allied to uric oxide, and termed guanine^ 
has been observed by Dr. linger in the Peruvian guano, the dried 
excrementitious matter of sea-birds. To obtain it, he directs guano 
to be digested in milk of lime lantil the solution assumes a yellowish- 
green tint, the mixture is then filtered, and hydrochloric acid added ; 
a mixed precipitate of uric acid and guanine falls. On boiling this 
with bydroohloric acid guanine dissolves, and on cooling, a compound 
of it with the acid crystallines. This, on being digested with ammo- 
nia leaves guanine pure in the form of a white powder, ^^ Guanine 
is a white pulverulent body, quite insoluble in water, without any 
alkaline action on teat-paper, but yet is a tolerably active base, form- 
ing salts with several acids* The sulphate erystalliaeg in long brilliant 
needles. It contains 46*62 per cent, of nitrogen, and its atomic 
composition is CiyN^H^Oi, 

173. Very recently^ another body allied to uric oxide has been 
discovered by Professor Scherer in the spleen and heart both in man 
and the ox (39)* This substance he has termed Jiypoxanthine^ and 
it is scarcely soluble in cold water^ requiring 1090 parts for solution; 
but dissolves in 180 parts of boiling water. It contains 40-8 per 
cent* of nitrogen, and its atomic composition is C^N^HjO^. It is often 
found in such large quantities in the spleen, that it is deposited from 
a boiling decoction by mere cooling, 

174. diagnosis of Uric Oxide. — Concretions composed of this 
substance closely resemble and are generally mistaken for uric acid. 
They present externally a similar appearance, but their sections are 
of a wcM-marked salmon, or rather cinnamon tint, which, to a prac- 
tised eye, will distinguish such concretions from uric acid. Accord- 
ing to BerzeliuSj when uric oxide forms a urinary deposit, it appears 
as a gray powder. In the only case in which I ever met with a de- 
posit composed of a substance approaching uric oxide in chemical 
characters, it presented a honey-yellow color. A waxdike lustre is 
readily assumed by submitting fragments of uric oxide to friction. 
If a deposit be suspected to consist of, or to contain this substance, 
it should be digested in a weak solution of carbonate of potass, which 
removes uric acidj and leaves the oxide undissolved. So closely do 
these two bodies resemble each other, that their diagnostic distinc- 
tions will he best observed by contrasting their action towards re- 
agents. 
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Uric oxide. Uric acid, 

1. Dissolves slowlj in nitric acid al- 1. Dissolves readilj in nitric acid with 
moflt without the evolution of babbles copious eflfervescence. 

of gas. 

2. The nitric solution leaves by evapo- 2. The nitric solution leaves by evapo- 
ration a yellow residue. ration a pink residue. 

3. Soluble in strong sulphuric acid, 3. Is precipitated by water from its 
not precipitated on the addition of solution in concentrated sulphuric acid, 
water. 

4. Its solution in liquor potasssB is 4. Hydrochlorate of ammonia pre- 
not disturbed by hydrochlorate of am- cipitates it combined with ammonia 
monia. from its solution in liquor potasss. 

6. Precipitated uncombined, when a 5. A current of carbonic acid gas 

current of carbonic acid traverses its throws down from the alkaline solution 

solution in potass. an acid urate of potass. 

6. Insoluble in solution of carbonate 6. Readily soluble in dilute solution 
of potass. of carbonate of potass. 

7. Ignited in a tube, does not yield 7. When ignited, yields urea as one of 
urea. its products. 

This substance might also be confounded with cystine, but may be 
distinguished from it by its insolubility in hydrochloric and oxalic 
acids, and by its want of crystalline form as viewed by the micro- 
scope. 

Uric oxide has constituted the whole mass of the calculus in all, 
except in that examined by Professor Dulk, in which the nucleus 
consisted of uric acid. According to him, uric oxide furnishes, with 
nitric acid, some of the same products which uric acid yields, espe- 
cially alloxantin. 

176. CharacterB of Urine depositing Uric Oxide. — Unknown, no 
observations of the urine of the persons from whom calculi of this 
substance were removed having been recorded. 

176. Microscopic Characters of Uric Oxide. — This substance does 
not appear to assume a crystalline form. A careful microscopic ex- 
amination of the fragment of the calculus removed by Langenbeck, 
and now in the museum of Guy's Hospital, failed in detecting any 
appearance of crystalline arrangement. I dissolved a portion of this 
concretion in liquor potasses, and precipitated the oxide very slowly 
by the cautious addition of acetic acid. Uric oxide fell in a perfectly 
amorphous state, presenting none of the well-defined crystalline forms 
which uric acid assumes when similarly treated. 

The only instance (174) in which I had reason to believe a deposit 
was made up of this substance was in the urine of a child, which let 
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fall by cooling a honej-yellaw sediment ThiSj on microscopic ex- 
aminaeion, by reflected light, was found to be composed of rather 
large yellow masses, having much the appearance of yellow wax^ and 
presented do trace of crystalline structure- This substance was re- 
placed in the next specimen I examined, by uric acid. 

177, Pathologiml and Therapeutical Indications. — Unknown, 
although from the remarkable similarity of their composition it 13 
higblj probable that the majority of the remarks already made on 
the pathology of uric acid apply to that of the oxide* Uric oxide 
consists of C^NJIjOa; if, thereforCj we suppose two atoms to be 
oxidized by combining with two of oxygen, one atom of uric acid will 

be found, 

C N H 

2 atoma uric oxide, .... 10+44-4+4 

+2 *' oxTgcu, ... * 2 



=1 



uric acidf 



10+4+4+6 



178. The relation of the hypoxanthine recently discovered in the 
spleen and heart (in which organs it seems to constitute the transi- 
tion stage, assumed wholly or partly by the old and exhausted tis- 
snes before their transformation into the elements of urine) to uric 
oxide, and consequently uric acid, is peculiarly interesting. 



1 atom uric oxide, 
—I " oxjgen, 



= 1 



hypoxantbinci 



C H N 

5+2+2+2 

1 

6+2+2+1 



179- Dr, John Davy has announced bis belief that the urinary ex- 
cretions of scorpions and spiders consists chiefly of uric oxide. He 
obtained a body presenting all the properties of this substance from 
the excrements of all the different spidDrs be examined ; whilst in 
those of true insects he found uric acid exclusively. 

It is remarkable that in most of the recorded cases, the uric oxide 
has occurred only in children. One observer stated that he had met 
with it as a deposit in diabetic nrine.^ 

Very recently two German chemists, MM- Strabl and Lieber- 
klihn,*^ have announced the existence of traces of uric oxide iti 
human urine. But if the body they have described is to be regarded 
as a normal ingredient of urioe, it, as Lehmann has suggested, is 
more likely to be identical with guaninci on account of its solubility 
in hydrochloric acid. 




CHAPTER VI. 

CHEMICAL PATHOLOGY OF PURPURINE. 

[Porphy-uria.) 

Diagnosis; 180 — Chemical Composition, 182 — Microscopic Characters, 183 — Cha- 
racters of Urine containing Purpurine, 184 — Pa,,thblogicaI Indications, 185 — 
Means of Vicarious Excretion of Carbon, 186 — Relation to Bile-pigment, 187. 

180. The chemical characters of this remarkable coloring matter 
have been already pointed out, but it merits some notice as a patho- 
logical product, from the serious lesions its presence frequently in- 
dicates. On account of its solubility in water, purpurine never oc- 
curs as a deposit, unless the urates are present, which have the pro- 
perty of removing a considerable proportion of purpurine from urine, 
and assuming thereby a more or less deep carmine tint. 

181. Diagnosis. — When a deposit of urates is colored by this sub- 
stance, it presents a tint varying from the palest flesh-color to the 
deepest carmine. To appreciate the beauty of these tints, the de- 
posit should be collected on a filter, and allowed to dry. The pre- 
sence of purpurine favors the deposit of urates and interferes with 
their ready solubility on the application of heat ; and free dilution 
with water is often required to aid their solution. I have never seen 
purpurine coloring any other deposits except those of urate of soda, 
and hippuric acid when precipitated from concentrated urine by hy- 
drochloric acid. Uric acid scarcely appears to have any affinity 
for it. It is by no means uncommon for a very highly colored de- 
posit of pink urates to be by a careless observer mistaken for blood, 
and I have seen this error committed when it occurred in albuminous 
urine. The appearance of the deposit when collected on a filter, and 
its giving up the purpurine to alcohol, will at once remove any doubt 
on the subject, and the absence of blood-discs on microscopic exa- 
mination will aid in demonstrating the real nature of the deposit. 
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182. The chemical composition of purpurine, occurring as a pro- 
duet of di^ea^e, is unknown. This body bears no analogy whatever 
to murexid or purpura te of araraonia> substances with which it was 
long confounded, owing to the countenance afforded to this opinion 
by the high authority of Dr. Front, This want of identity is so 
clearly made out that I have deemed it unnecessary to adduce the 
evidence brought forward in the first edition of this work on the sub- 
ject. According to Scherer, the purpurine generated by the action 
of hydrochloric acid on urine consists of — 

CarboHj • . 62*51 

Hjdrogen, , 5'79 

''''^f'" • ■ 1 31-70 

There are several calculi in Guy's museum, with layers of urate of 
ammonia deeply stained with purpurine* Similar calculi have been 
described by Mr* Taylor,^ as occurring in the museum of St. Bar- 
tholomew's Hospitalj and Brugnutelli^ has recorded many instances 
of the same kind. 

183. Mkrosmpic CfharaeUn, — Always those of the deposit with 
which the purpurine is combined. All the sediments I have met with 
were amorphous, I possess one specimen j however, of a rich pink 
color, given me by Dr. Percy, in which the deep crimson urate ia 
composed of minute ovoid particles acuminated at both extremities, 
and possessing a crystalline lastrc- 

184. Characters of tke Urine containing Purpurine, — It invariar 
bly happens that when an excess of the urates is present, they, on 
the urine cooling, fall to the bottom of the vessel, carrying down a 
great part of the purpurine* If this excess be not present, the urine 
simply presents a pink or purple color, and on dissolving white and 
pure urate of ammonia in it by heat, it is precipitated on cooling 
deeply colored by the purpurine. The presence of the yellow ex- 
tractive which yields purpurine, can be readily discovered by the 
action of the hydrochloric acid as already described (102), 

On evaporating urine containing purpurine to the consistence of an 
extract, and digesting It in alcohol, a fine purple tincture is obtained, 
the intensity of the tint being rather heightened by acids and dimi- 
nished by alkalies* 

The specific gravity of this highly colored urine is subject to great 
variation ; when the color is as deep as brandy^ its density varies from 
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about 1*022 to 1*030. The addition of nitric acid generally produces 
an immediate muddy deposit of uric acid, made up of microscopic 
rhomboids, which has been more than once mistaken for albumen. 

185. Pathological Indications. — The presence of an excess of pur- 
purihe appears to be intimately and invariably dependent upon some 
imperfection in the excretion of carbon by those organs whose special 
function it is to eliminate this element from the blood, as the liver 
and lungs, but especially the former. It hence is almost always con- 
nected with some functional or organic mischief of the liver, spleen, or 
some other organ connected with the portal circulation. The appear- 
ance of a flesh-colored deposit in the urine is the commonest accom- 
paniment of even slight derangement of the hepatic function, as every 
case of dyspepsia occurring in gin-drinkers points out. The intensity 
of color of the deposit appears to be nearly in relation with the mag- 
nitude of the existing disease. In the malignantly diseased, in the 
contracted, hobnail, or cirrhosed liver, the pink deposits are almost 
constantly present in the urine. They are also of frequent occur- 
rence in the hypertrophy of the spleen following ague. The most 
beautifully colored deposits I have seen have occurred in ascites con- 
nected with organic disease of the liver ; and I think I have received 
some assistance in the diagnosis between dropsy depending upon he- 
patic and peritoneal disease, in the presence of the pink deposits in the 
former, and their general absence in the latter. I have occasionally 
seen the deposits in question occur in phthisis, when large quantities of 
pus were poured out from vomicae, as well as in deep-seated suppura- 
tion, as in psoas abscess. But even in these cases, the excretion of 
carbon and the integrity of the portal circulation are always more or 
less influenced. My experience, indeed, leads me to express a firm 
belief that an excess of purpurine is almost pathognomonic of disease 
in the organs in which portal blood circulates, and consequently must 
be essentially connected with the non-elimination of the carbonized 
elements existing in that fluid. Indeed, from very careful observations 
especially directed to the pathological indications of these pink de- 
posits, I doubt their ever occurring even in phthisis or other afiections 
of a strumous character, unless the liver present obvious evidence of 
derangement either in its structure or functions. I am anxious to 
direct attention to this fact, for instances have occurred to me in 
which the presence or absence of pink deposits have enabled me to 
distinguish, in cases of abdominal tumors, their connection or want 
of relation to the liver or spleen. 
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186, This opinion of the pathological indications of purpurinej 
which I ha?c now for some years supported and taught in my leettires 
at Guy's Hospital, received important confirmation from the re- 
searches of Professor Scherer/*^ of which mention has already been 
made (102), This excellent chemist* observed that when a person 
in good health is confined to a diet nearly free from nitrogen, active 
exercise being avoided, the quantity of carbon and hydrogen excretfd 
in the urine ia always at a maximum. In fever, or whore metamor- 
phosis of tiBsue (31) 19 actively going on, in addition to the abundance 
of nitrogenized products eliminated in the urine by the kidneys, a 
pink pigment, very rich in carbon, communicating the well-known 
tint to the secretion, also exiat&< This state of things always occurs, 
and affords a ready exp||ination of the characteristic high color of 
febrile urine, unless a great diminution of water or some other cause 
exist to explain it» Scherer found the following proportions of carbon 
and hydrogen in the pigment of urine of a case of hectic, and two 
eases of typhus fever : — 





Heetjir Fever. 


Typbu* Fever. 


Typliu* Fev#r. 


Carbon, 


. G5'25 . 


. 6443 . 


. 62^80 


Hjdrogen, . 


. 659 . 


. (J'30 , 


, fi-30 


Oxjgen and nitrogen, . 


. • 28-lG . 


, 29-27 , 


. 30^81 



Indeed, in every case the presence of an excess of a highly car- 
bonized pigment, independently of any deposit, as shown by the test 
of hydrochloric acid and heat, may be regarded as a satisfactory in- 
dieation of a lesion of function of one of the great normal emuncto- 
ries of carbon, especially the lungs and Hrer. The presence of this 
matter in the urine is, therefore, to be regarded as an evidence of the 
kidneys performing a compcnaating function for the lungs or liver, 

187» It is a curious fact, and one which strongly substantiates the 
accuracy of this opinion^ that the coloring matter of bile often coexists 



♦ 1 trust I mftj not be considered too egotistic in retnarking that ihe opioions 
above expreaaed of the fuoctioQ of the j>ink pigmcntj ua well rs the use of itc by* 
drochloric neid teat for ita detection^ are original wilb myself* Tbej were the reaiiU 
of careful clinical observation, and were announced in mj lectarea, delivered at 
Guy's Hospital in 1841-2, afterwarda reported in thi^ ** Mi»dieal Gazetfe/' A long 
review of theae lectures was given by Professor Scbert«r himself, m Cftnstatl's 
*^ Jahresbericht/' for 1843, in which he translated the account 1 had given of the 
hydroclilorie acid teat, and of the supposed function of purpuHne. So that he musi 
have been well acquainted with tny own observtilion$, made four years before the 
anuouncemeut of his own tnucU morc elaborate reaettrcbeii. 
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with this carbonized coloring matter or purparine. This may, often 
where scarcely suspected, be detected by collecting the precipitate 
produced, by adding diacetate of lead to the urine, on a filter, and 
boiling it in alcohol acidulated by hydrochloric acid. The bile-pig- 
ment will dissolve, forming a green solution. Another remarkable 
corroboration of this opinion is afforded by the analogy in composi- 
tion existing between the carbonized coloring matter of urine (purpu- 
rine) and the bile-pigment (biliphoein) so frequently met with in urine 
in cases of jaundice, and easily recognized by proper tests (61). This 
pigment may be obtained by precipitating it from urine by chloride 
of barium, and digesting the precipitate in alcohol, acidulated by sul- 
phuric acid. The following is a view of the chemical composition of 
tiie coloring matters under consideration : — 



Carbon, .... 
Hj^drogen, . . 
Nitrogen, . . . 
Oxygen, . . . 


Normal co- 
loring matter 
of urine. 


Urinary color- 
ing matter in 
jaundice. 


Urinary color- 
ing matter in or- 
ganic diseaie of 
the liver. 


Bile-pigment 
from urine. 


58-43 
5-16 
8-83 

27-58 


6019 
6-66 

1 34-25 


65-76 
6-01 

1 28-23 


68*182 
7-437 
7-074 

17-261 
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{Ci/Btm-uria.) 

Historj, 1S3— Diagnoalg ofCjsline, 189— Liebig's Test, laO—^Charactersof tTriQe 
deposiLiDg it, 191— Spontaneous Cliatiges in Cjatine, 193 — Mlcmacopicnl Cha- 
racter of, 194 — Simnlflted by CLloride of Sodium^ 196 — Pathol ogtca! Origin, W 
— Probable cotinection with Struma and Imperfect State of Hepatic Fonctiona, 
199 — Therapeutical ItidicaiiooB, 200 i 

188. Ttiis Bubstaoce waa first discovered by Dr, WoUaaton in a 
calculus given him by Dr. Reeve, of Norwich. It does not exist as 
an ingredient of healthy urinej and rarely occurs aa an element in 
the diseased secretionj although it is probable that the sulphur- 
extractive (103) of urine may bear some relation to this substance, pos- 
sibly, indeed, being the source from which it is derived. Its chemical 
composition m extremely remarkable, as it contains no less than 26 
per cent- of sulphur. Cystine has been found in urinary sediments by 
very few observers, and it was not recognized in this form until a 
long period after its discovery in calculi. 

189, Biagnom of Cystine. — This substance, when present in the 
urine, forma a nearly white or pale fawn -colored pulverulent deposit, 
much resembling the pale variety of the urates (130), The greatest 
proportion of it appears to be merely diffused through the urine 
whilst in the bladder, as at the moment of emission the secretion is 
always turbid, and very soon deposits a very copious sediment. I 
have seen a six-ounce bottle full of urine let fall by repose a sedi- 
ment of cystine of the height of half an inch. On applying heat to 
the urine, the deposit undergoes no change, and very slowly dissolves 
on the subsequent addition of hydrochloric or nitric acid. Pure cys- 
tine is soluble in the mineral and insoluble in the vegetable acids ^ 
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with the former it forms imperfect saline combmatioDs, which gene* 
rally leave by evaporation gummy masses or acicular crystals. It is 
readily soluble in ammonia and the fixed alkalies and their carbo- 
nates, but insoluble in carbonato of ammonia* Heated on platina 
foil it burnsj evolving a peculiar and disagreeable odor, 

A deposit of cystine may be distinguished from one of white urates, 
by not disappearing on warming the urine, and from the earthy phos- 
phates, by being insoluble in very dilute hydrochloric or strong acetic 
a^id* The best character of cystine is its ready solubility in ammo- 
iija, mere agitation of some of the deposit with liquor ammonioe being 
sufficient to dissolve it, and a few drops of the fluid, when allowed to 
evaporate spontaneously on a slip of glass, leaves six-aided tables of 
cystine (194). The ammoniacal solution, when kept for some time 
in a white glass bottle, stains it black, from the combination of the 
sulphur of the cystine with the lead in the glass. 

190. Another test has been proposed by Iiiebig,*" founded on the 
presence of sulphur ; he directs ihe deposit suspected to contain cys- 
tine to be dissolved in an alkaline solution of lead, made by adding 
liquor potassre to a weak solution of acetate of lead until the oxide at 
first thrown down is redissolved. On heating the mixture, a black 
precipitate of sulphuret of lead appears if cystine be present, All 
sulphuretted animal matters similarly treated yield black precipitates^ 
and hence this test is useless if any portion of albuminous or mucoua 
anbstances, or of bile, is mixed with the deposit to be examined* If 
cystine existj mixed with urates or phosphates, in a deposit, it is 
easily discovered by a few minutes* digestion with ammonia ; and the 
evaporation of a few drops of the fluid, as already mentioned, leaves 
the characteristic crystals. This process is not liable to the fallacy 
of Liebig's test- Cystine has never been artificially formed ; some 
fruitless attempts have been made to effect this by treating albumen 
with the sulphuret of potassium. The internal administration of sul- 
phur does not appear to induce its formation, for I have repeatedly 
examined the urine of patients who were taking sulphur in large 
quantities, without detecting it* 

191. Character of Urine depoiitini; Ch/sttne. — Most of the speci- 
mens of this variety of urine that I have met with, were pale yellow, 
presenting more of the honey-yellow than the usual amber tint of 
urine, not unfrequently possessing a somewhat oily appearance, like 
diabetic urine. The specific gravity of cystic urine is generally below 
the average, and is sometimes passed in larger quantity than natural. 
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In one case (a cbild), in which Dr. Willis^' met with cystine, the urine 
was of a specific gravity of I'OSO : but this is certainly unusual. It 
is often neutral, less frequently acid to litmus paper, but soon becomes 
alkaline by keeping. 

The odor of this I'orm of nrine is very peculiar, bearing in general 
a close resemblance to that of sweetbrier, and is sometimes rather 
powerful ; less frequently the odor is fetidj like putrid cabbage, owing, 
I suspect, to partial decomposition and evolution of sulphuretted hy- 
drogen. In such specimens the color has usually changed from pale 
yellow to green. In one case that occurred to me, the urine was 
actually of a bright apple-green ; it presented this tint for a few days, 
and the specimens subsequently voided were yellow. 

Cystic urine, on being kept for a short time, has its surfaoe 
covered with a greasy-looking pellicle, consisting of a mixture of 
crystals of cystine and ammonio-phosphate of magnesia* I have 
frequently observed it to undergo a kind of imperfect viscous fermen- 
tation in warm weather, bubbles of gas being evolved, and the whole 
becoming ropy and rather viscid (349). 

A certain portion of cystine exists in solution in the urine, as the 
addition of acetic acid always precipitates a small quantity. When 
a case of this disease is carefully watched, and the urine repeatedly 
examined, the deposit wilt often be found to vanish for days together; 
but crystals of cystine are even then generally precipitated by acetic 
acid. The nrea and uric acid are present in very small quantities, 
and in some specimens the latter is nearly absent. I found a epeoi- 
men of urine passed by a boy from whom a cystine calculus had been 
removed a short time previously by my late colleague, Mr, Aston 
Key, to consist of — 

Water, ....... 974*444 

Solids, .,.,,., 25^55^ 

Urea {impare}, * * . . , 5'7 

Urie add, <,,,.. *016 

Cystine, "340 

E'xlmct containing the fi:ied sattSp < , 19'5 

192, In another case of a patient under the care of Dr* Sbear- 
man> of Rotherham, who hag entered with great zeal and success into 
these inqniriesj I found a fluid- ounce of the urine to yield, on evapora- 
tionj fifteen grains of solid matter, consisting of — 
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Uric acid, 02 

Urea, 3*7 

Cystine, "\ 

Creatinine, >• 8 1 

Extractives, ) 

Earthy phosphates, 0*2 

Alkaline phosphates and sulphates and chloride 

of sodium, 2*8 

16- 

This urine deposited a tolerably copious sediment of crystallized 
cystine, but did not possess the peculiar sweetbrier odor. It was 
passed by a delicate strumous child, who was the subject of severe 
pneumonia. 

193. Calculi composed of cystine are generally pale yellow or fawn 
colored, but by long keeping they undergo some change, and assume 
a greenish-gray, and sometimes a fine greejiish-blue tint. The speci- 
mens described by Dr. Marcet in 1817, and existing in the museum 
of Guy's Hospital, were at that time pale brown ; they now possess 
a color resembling that of green sulphate of iron, which hue they 
have, to my knowledge, presented for the last twenty years. A 
similar change of color has been observed by Dr. Peter in two cys- 
tine calculi preserved in the medical museum of Transylvania Uni- 
versity. He observed that the change commenced on that side- of 
the concretion which was exposed to the light. This change of color 
in the concretions, as well as in the urine, before alluded to, is pro- 
bably owhig to some change in which the evolution of sulphur is an 
element. 

194. Microscopic Characters of Cystine. — These are so well 
marked and easily recognized, that the microscopic examination of a 
sediment composed of cystine, renders the application of tests almost 
unnecessary. 

When an ammoniacal solution of cystine is allowed to evaporate 
spontaneously on a piece of glass, it leaves crystals in the form of 
six-sided laminae (Fig. 37). These are probably exceedingly short 
hexagonal prisms. When the evaporation is slowly and carefully 
performed, these laminae are transparent ; but in general they are 
crystallized in a confused and irregular manner in the centre, the 
margins only being perfectly transparent. When examined by 
polarized light, these crystals, when sufficiently thin, present a beau- 
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tiful aeries of tints, whicli are not observed when tbickf on account of 
the high refractiiig power of cystine. 



Fig, 37. 



Fig. 38. 





195. When cystine occurs as a sediment, it is always crystallized^ 
never nnd(^r any circumstances being amorphous. Among the crystals 
a few regular six-sided laminae are often seen, but the great mass is 
composed of a large number of superposed plates, so that the com- 
pound crystals thus produced appear multangular, as if sharply 
crenatc at the margin ; and the whole surface is traversed by lines, 
which are really the edges of separate crystals (Fig, 88). They thus 
resemble little white rosettes when viewed by reflected light* These 
compound crystals always appear darker in the centre than at the 
ciTCumfereBce, which is sometimes quite transparent, PriBms of the 
triple phosphate (264) are often mixed with the cystine, hut on the 
addition of a few drops of acetic acid, they readily dissolve, leaving 
the rosettes of cystine unaffected, 

196. A fallacy may possibly arise in the detection of cystine under 
the microscopej by the evaporation of the urine, and crystallization 



Fig. 3D 



Fig. 40. 





of the chloride of sodium or common salt. The salt naturally ery&^ 
talliiBs in cubes, but assumes an octohedral figure if urea be present* 
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If, however, a small quantity be allowed to crystallize spontaneously 
from its solution in urine, it forms minute transparent crystals, which 
present generally a three, four, or six-sided outline (Fig. 39), ac- 
cording to the position in which they happen to lie on the glass, and 
might at first be mistaken for plates of cystine. Their solubility in 
water, and absence of all color when examined by polarized light, will 
prevent these crystals from being mistaken for cystine. If urine con- 
taining common salt be hastily evaporated on a slip of glass, the regular 
transparent octohedrons are not met with, being replaced by a series 
of elegant crystals, shaped like crosslets and daggers (Fig. 40). The 
appearance of these, on the evaporation of a fluid containing a little 
common salt, is a tolerably safe indication of the presence of urea. 
Uric acid also occasionally assumes the form of hexagonal tablets, 
but may be distinguished by the absence of the superficial marking. 

197. Pathological Origin and Indications of Cystine. — This 
curious substance is, in all probability, a derivative of albumen, or of 
structures into which it enters, and appears to be the result of de- 
rangement of the secondary assimilative processes (89), essentially 
connected with the excessive elimination of sulphur ; every ounce of 
cystine containing more than two drachms of this element. A ques- 
tion may be entertained whether cystine may not be a metamorphic 
form of the normal sulphur-extractive of the urine, or the condition 
assumed by this extractive when an excess of sulphur is eliminated. 
From an examination of its chemical composition, there appears no 
difficulty in explaining the origin of cystine, by supposing that it is 
formed by those elements of our tissues which would normally have 
been converted into urea and uric acid (38), in consequence of the 
presence of an excess of sulphur ; probably connected essentially with 
a scrofulous diathesis. Cystine consists of C0NH0O4S2. 



C N H S 

1 atom urea, . 2+2-f 4+2+0 

1 « uric acid, 10+4+ 4+6+0 

1 " snlphn- 

retted hjdrog. 4 4 



12+6+12+8+4 



C N H S 

12+2+12+8+4=2 at. cystine. 
4 =4 at nitrog. 



U2+6+12+8+4 



198. Although but little is known of the pathological condition of 
the system which induces the formation of cystine, there is sufficient 
evidence before us to justify our expressing a strong opinion of its 
essentially scrofulous and remarkably hereditary character. In one 

12 
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family alotie several members were nearly at tho same time affected 
witli cystin-uria ; an J one instance exists in which it can be traced^ 
with tolerable certainty, through three generations- In one well- 
remarked case, which fell nnder the care of Mr- Luke, at the London 
Hospital, extensive disorganization of the kidneys coexisted with & 
cystine calc|ilus. There is, probably, a remarkable deficiency of the 
process of oxidation in these cases; Dr. Frout has even seen fatty 
matter mixed with the urine, and suggests the probability of its con- 
nection with fatty liver. And this opinion seems to be by no means 
improbable, especially when we regard the close approximation that 
exists between the elementary composition of cystine and taurine, the 
crystallized substance into which bile is partly converted by digestion 
with hydrochloric acid. The following is a comparative view of the 
percentage compositions of cystine and taurine : — 





CyiUiie. 


Tnurine, 


Carbon, 


30*000 


19^2 


Hydrogen, 


5-000 


56 


Nitrogen, 


H'OOO 


11-2 


Oxygen, 


26^GG7 


3tJ4 


Sulphar, 


26-6S7 


25-6 



So that it appears by no means nnlikely that the excretion of cystine 

may be a means, under certain circumstances, of compensating for 
deficient action of the liver quoad the excretion of sulphur. It 
appears that the sulphur discovered by Rodtenbacher in taurine, waa 
by former chemists confounded with oxygen, as was the case in the 
earlier analyses of cystine. 

199. Dr. Shearman haa been kind enough to send to me speci* 
mens of the cystine he discovered in the urine of ehlorotic females — 
a very interesting circumstance in connection with the probable 
general deficiency of oxidation existing in this affection* In a com- 
mnnication from the zealous and excellent physician alluded to, he 
tnentioned the following particulars : — 

Some urine passed by a chlorotic girl, after being mixed with am- 
monia, and set aside in a white phial, evolved in a few days sufficient 
sulphuretted hydrogen t^ stain the glass black* When fresh^ the 
urine had a very peculiar odor, and deposited a white sediment un- 
affected by acetic or hydrochloric acid, but soluble in ammonia. The 
solution left, by evaporation, six-sided laminse, which, in all their 
microscopical and optical properties, resembled cystine. 

Two specimens of urine exhibiting these characters were passed by 
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two Sisters ; a third was obtained from a girl belonging to another 
family. I am convinced that the urine in many cases of depressed 
health, in strumous patients especially, not very unfrequently contains 
crystals of cystine, not sufficiently abundant to form a distinct depo- 
sit, but still obvious enough on microscopic examination. 

200. Therapeutical Indications. — These are unfortunately in the 
present state of our knowledge not very well understood. The cases 
in which a moderately large quantity of cystine exists, have been 
observed too seldom to allow of any accumulation of experience, and 
most of them having occurred in private practice, have precluded 
that minute and persistent watching which is so necessary for satis- 
factory information. The most important indications are to correct 
the unhealthy condition of the assimilative functions, and if possible 
to render the cystine, so long as it continues to be formed, soluble in 
the urine. To effect the latter, the persistent use of nitro-hydro- 
chloric acid has been recommended by Dr. Prout, and in some cases 
with success. In my hands, I must confess, it failed in either dis- 
solving the deposit, or preventing its formation. The general health 
should be most carefully attended to, and everything interfering with 
it removed as completely as possible. Sea-bathing, exercise, nutri- 
tious and digestible diet, with attention to the functions of the skin, 
promise to do much. I feel inclined to place great confidence in the 
use of iron, especially of the syrup of iodide of iron, in doses of 5^8 
to 5j immediately after each meal. Unfortunately, as in all ailments 
demonstrably hereditary, we have an obstinate disease to treat, and 
the prognosis must be extremely guarded, as in the majority of cases 
the generation of cystine goes on to the formation of a calculus. 
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{Sippuria,) 

Hbtorj, 201^ — Diagnosis of Hippy rio Urine, 202 — Process for the Detection of tlie 
Acid^ 203^Micro9COpic Cbiir^clr?rtfj 204 — Pathological Origin of Hippuric Acid, 
205— M. BouchardaL*3 Case of Hippurla, 20G— Dr. Garrod'a Case^ 207— Dr* Pel- 
LeDkofer*!* Case^ 208 — Hippnrin traceable to Imperfect Assimilation of Carbon, 
20y. 

201, IIlPPURrc ACIB is very generally present in the urine of her- 
bivorous animalSf and is indebted for its present appellation to Us 
constant occurrcBce in tbe urine of the horse. Rouillej as long aa 
seventy years ago^ deacribed it as ocetirring in tbe urine of gramim- 
vorous mammals, but mistook it for benzoic acid. Scheele, and sub- 
sequently Fourcroy, Reynard, and Proust, demonstrated its eicistenee 
in the urine of young infants, Lehmann and Ambrosiani announced 
its presence in diabetic urine^ and still more recently it has been 
proved by Professor Liebig to be a constant element in the healthy 
secretion, although in so small quantity as to escape detection (8) ex- 
cept by a very careful and tedious chemical analysis, 

202, Biagnosu of Urine containing an Excess of Hippuric Acid. — 
As this substance never, so far as is yet known, appears in the form 
of a sediment until after the addition of a stronger acid, our diagnosis 
must entirely depend upon the characters of the urine containing it- 

Urine containing an excess of hippuric acid is generally either 
very slightly acid or neutral, often alkaline. Its characters can be 
best studied in the urine of a cow or calf, as the copious deposit 
of carbonate of lime, as well as its viscidity, makes the horse's urine 
a more difficult object for examination. When the presence of hip- 
puric acid is directly traceable to the ingestion of benzoic acid, an 
exception to the above characters is met with, the urine then being 
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acidj often remarkably so, which» I believe, is never the case when 

hippuric acid occurs independentlj of the administration of cinnamic 
or benzoic acids. The odor is generally like that of wheyj and the 
specific gravity^ so far as has been yet observed, below rather than 
above the healthy average, varying in M, Bouchardat*s case (206) 
from 1*006 to 1*008, Deposits of the triple phosphate of magnesia 
are by no means unfrequent in such urine- A drop of neutral or 
alkaline hippuric urine, as that of the calf, when allowed to evaporate 
spontaneously on a glass plate, leaves delicate feathers of hippnrate 
of ammonia, very distinct in appearance from any crystals I have 
s««n from any other variety of urine. 

203. To detect the presence of an abnormal proportion of hippuric 
acid, fill a large watch-glass with the urine, and evaporate it over a 
lamp to a few drops, then add about half the bulk of hydrochloric 
acid, and set the mixture aside. On the addition of the acid, the 
mixture becomes bright pink, and a pungent odor, not unlike that of 
new hay, is evolved. After a few hours, examine the contents of the 
watch-glass, and if an excess of hippuric acid be present, its charac^ 
teristie linear crystals will be observed* These almost always assume 
a very remarkable form, like a bunch of leafless twigs, cohering with 
sufficient firmness to allow of their being 
washed and dried in this position (Fig. 41a). 
The watch-glass should not be emptied 
for twenty- four hours after the first adtli» 
don of the acid, for sometimes the crystals 
form very slowly, owing to their solubility 
in the precipitant. The glass should be 
examined under the microscope, and deli- 
cate, slender, often branched, crystalline 
needles of hippuric acid, which may escape 
the naked eyfij may thus be detected (Fig, 
41 b). Sometimes so much hippuric acid is present, that^ if sufficient 
time be allowed, crystals of it appear without any previous evapora- 
tion. This is well seen in the urine of the horse, especially when ob- 
tained after being well fed, and rested all day in the stable. It is 
quite certain, however, that a considerable quantity of hippuric acid 
may be present and yet escape detection by this process^ in conse- 
quence of the nrca interfering with its crystallization. From very 
careful experiments, I find that when the acid exists in less quantity 
► ban one grain in the fluid-ounce of urine, it cannot be thus detected. 
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In this case we must have recourse to the process before described 
for the preparation of the acid from the healthy urine {96), 

204. 3Iieroscopic OtaracterB of Eippurie Acid* — If crystals are 
obtained by the modes just described^ all possible doubt of their real 
nature may be removed by dissolving a portion in alcohol and another 
portion in hot wateTp On placing a drop of these solntions, when 
coldj on plates of glaaSj beautiful crystals, some possessing a dendritic 
and plumose outlincj others arranged like xeolitesj will he left by the 
spontaneous evaporation of the alcoholic solution (Fig. 42), and minute 



Fig. 42. 



Fig, 43. 





needled^ mixed with four-sided prisms acuminated at their ends, will 
be formed from the watery solution (Fig. 43). On heating some of 
the crystals in a glass tube until they begin to char, they evolve a 
very characteristic odor of the Tonquin bean* 

All these characters may be observed, and the crystals readily ob- 
tained from the urine passed by a person an hour or two after swal* 
lowing 10 grains of benzoic acid. 

Both the hippuric and benzoic acids will disappear from the urine 
of over-driven animals, I could not detect a trace of either in the 
urine of an ox which had been driven up from the country to Smith- 
field and killed a few hours after. Neither of these acids was found 
by Boussingault in the urine of pigs, even when their food was varied- 
The large amount of carbon appropnated by these animals in their 
enormous accumulation of fat, probably interferes with any conside- 
rable excretion of this element by the kidneys. 

205» Pathologiml Origin and Indications of fftppuric Acid* — 
This part of our subject ia enveloped in much obscurity. All that is 
known with certainty of the matter may be thus stated: — 

A. Hippuric acid appears to be peculiar to vegetable feeders^ and 
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to be most constant in those ii?hich take little or no exercise. 
Thus it abounds in stall-fed cattle, and disappears, being 
replaced by benzoic acid, in those that are worked ; a fact 
explained by the larger proportion of carbon and hydrogen 
existing in hippuric as compared to benzoic acid. The former 
contains 18, and the latter 14 atoms of carbon in each equi- 
valent. 

B. When in excess in human urine, it has been generally traceable 
to peculiarities of food. In one case connected evidently with 
a long confinement to a milk diet (206) ; in another, to the 
almost exclusive use of apples (208). Its occasional (but by 
no means constant) occurrence in the urine of infants at the 
breast is, in all probability, traceable to their mal-a^similat- 
ing the large quantity of carbon contained in the food. 

c. It does not necessarily interfere, at least in man, with the pro- 
duction of uric acid ; for although the latter is occasionally 
absent, yet not so constantly as to lead to a belief that hip- 
puric and uric acids do not replace each other.* 

D. In general a deficiency of urea occurs in hippuric urine. It 
appears nearly proved that the elements of glycocoll or sugar 
of gelatine (C^NH^Oj), by the presence of which hippuric 
differs from benzoic acid, are derived either from urea or from 
nitrogenized matter, which would, under ordinary circum- 
stances, have formed this substance. 

206. The following case, in which albumen coexisted with hippuric 
acid, is recorded by M. Bouchardat : — 

Madame G — , aet. 53, the mother of one child, residing in the country, 
possessing good general health, and in easy circumstances, ceased to men- 
struate at the age of 45. Afler this period she became frequently the sub- 
ject of a severe obscure hepatic and intestinal affection, which, as her con- 
valescence was protracted, led to her being placed on a milk diet. She kept 
to this for nine years, and her health became re-established. Her general 
diet consisted of coffee, with a pint of milk, and five ounces of bread, for 
breakfast. For dinner, soup-maigre or graisse, with two ounces of meat, and 
about hve of vegetables, and as much of bread, taking wine and water for 
drink. In the evening she took merely a pint of milk. This lady's health 
again gave way ; there was great lassitude and much indisposition to exertion, 
with absence of all perspiration, which, for the preceding nine years, had 
been profuse. Skin harsh and almost scaly. Vague pains in the region of 
the liver, with a jaundiced tint of the surface. Faeces black. Mouth dry, 
with a disagreeable taste. Headache and tinnitus aurium ; vision imperfect. 

* Vide (98) note. 
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The night parsed in brokeu slumbers. Palpitation of hearty accompanied wilh 
an anaamic murmur iu the carotids, and a rapid pube. Slight wderaa of the 
lower extremities towardi, cTe^linj^^ For months previously ebe hod become 
tho subject of partlnl paralysis of the right side ^ which disappeared on deple- 
tion. Lungs heulthy, although the subject of occasiomii djspneea. The 
most prominent symptoajg of all were, howeverj increased bulk of the nnDe, 
and thirst, often drinking six t<> ten pinta of water in the day. 

Character of the Urine, — Limpid^ with a whej-like odor Sp. gr. 1006^, 
aeid, islightlj coogulable by heat. On evapomtintj the urine to a small bulk 
and adding hydrochlorie acid, the hippurie acid crystallized on eooUng. 
Uriu acid was absent. The urine consisted of — 



Water, ♦ , * . . 

Sotida, 

Ureft, ,,<,,, 
Hippurie aeid, «... 
Albumen^ * ^ . , , 
Fixed salt^, 
Organic and volaiilc combriiationa, 



985 46 

14-54 



1-56 

1-47 

5*28 

4^ 



14*54 



Thin patient ultimately sank exhansted, 

207. The second caso occurred to Dr. Garrod^ to uham I am in- 
debted for the following brief aceount of it: — 

The subject of thifi affection was a young man, ajt. 23, who in September, 
1842, became a patient of Dr. Garrod's for general malaiaCj accompanied by 
the excretion of an excess of urea in bis urine, and the deposition of amino- 
niaco-niagneeian phosphate, from whiob^ under the use of opiates with nitric 
acid, he recovered, A few months eub,sequently he suffered from an attack 
of atonic dyspepsia, with pain in the loins. On adding some hydrochloric 
iietd to the urine fur the purpose of precipitating nrie acid, long ciystals of 
hippurie acid were formed, and on these the uric acid was slowly deposited. 
This condition of urine continued for several days, half a pint yielding as 
much as 40 grains of hippurie acid. The uric acid and urea e^tisted in nor- 
mal proportion. After a few days the hippurie acid decreased in quantity, 
so that the urine did not afford erystuls on the addition of hydrochloric aeid 
until concentrated by evaporation. In a short time the urine became nor- 
mal. No information as to the source of the hippurie acid could be obtained 
from the history of the piitient. He had lived on a mixed diet, and never 
used any excess of vegetable fbod, nor had he ever taken any benSGoic ac!d« 

208. The third, aad perhaps most interesting case, is the follow- 
ing, and was published by Dr. Pettenkofer, who examined the urine: — 

A girl, act, 13, admitted in January, 1844, with chorea, into the Julius 
Hospital of Wurzburg, under the care of Dr. Be Marcus, She had been 
long the subject of chorea, complicated with anomalous hysteric symptoms. 
Prior to her admission she refused to take any other food than apples, with 
bread and water, upon which she had for some time entirely subsisted. 
The urine waa yelloWj limpid, and faintly aeid when first pa ssed^ soon becom- 
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iDg alkaline, and depositing crystals of triple pbospbate of magnesia. The 
addition of hydrochloric acid to it afler moKlerate concentration, produced a 
copious formation of crystals of hippuric acid. The addition of nitric acid, 
by its oxidizing influence, caused the deposit of hippuric to be replaced by 
one of benzoic acid. In 1000 parts of the urine there were — 

Water, 959-332 

Solids, 40-668 

1000- 

Solids soluble in alcohol, . . . 18*451 

" insoluble in alcohol, . . . 9*417 

Anhydrous hippuric acid, . . . 12*800 



40*668 
Fixed salts containing much carbonate of soda 10*599. 

The characters of the urine in this case approached those of an herbivorous 
animal in the presence of hippuric acid and of carbonate of soda in the ash, 
as well as in the absence of uric acid. 

The hippuric acid disappeared, and the urine assumed its normal propor- 
tions on inducing the girl to return to a mixed diet. 

209. From what little experience we possess regarding hippuria, it 
appears pretty certain that the existence of this condition of the urine 
is generally connected with the use of a diet deficient in nitrogen, or 
in the mal-assimilation of the carbon of the food. Its following tem- 
porarily the use of benzoic acid, its occurring after the use of nearly 
exclusively vegetable food (208), or of a milk diet, as shown in Bou- 
chardat's case (206), as well as in infants at the breast, all help to prove 
the former proposition. I do not know enough of Dr. Garrod's case 
(207) to be able to state how far this might be regarded as an exam- 
ple of the second condition. If the functions of the liver quoad the 
depurating influence of the gland, were imperfectly performed, we 
should possess a probable solution of the cause of the presence of 
hippuric acid in urine. When we regard the composition of hippuric 
acid (98), and call to mind the fact of its occurring in stall-fed 
cattle, and its being replaced by an acid less rich in carbon in ani- 
mals taking much exercise, we cannot avoid arriving at the conclu- 
sion that hippuric acid may be one of the agents by which the kid- 
neys perform a vicarious function for the liver in removing an excess 
of carbon from the system. 

In this respect, hippuric acid probably performs an analogous func- 
tion to purpurine and bile-pigment (187), each being respectively 
competent to the removal from the system of 63*93, 62*0, and 
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68*182 per cent, of carbon, and 4*6, 6*2, and 7*487 per cent, of 
hydrogen. 

210. My own experience in these cases has been too limited to 
justify my offering any opinion on the pathological complications at- 
tending them. From what little I have observed, I feel inclined to 
believe that when an excess of hippuric acid exists, it may always be 
regarded as traceable to, and pathognomonic of, the deficient func- 
tion of the liver, lungs, or skin, the great emunctories of carbon ; or 
to the use of food deficient in nitrogen. It hence follows, that our 
treatment will consist in appealing to the function at fault, and care* 
fully regulating the diet. 

I would suggest the propriety of seeking for the presence of hip- 
puric acid in the urine, where it is copious, of low specific gravity, 
but slightly acid or neutral, and occurring in persons who have a dry 
and inactive state of surface with ansemia. In many pseudo-chlo- 
rotic cases in both sexes, I am inclined to believe an abnormal pro- 
portion of this acid will often be met with. 
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CHBMIGAL PATHOLOGT OF OXALATE AND 0XALURATB(?) 
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ffistory. 

211. OxALATB of lime is so frequently present in the urine, is so 
often a constituent of one of the most annoying forms of calculous 

* The subject of this chapter has been so well handled by the author, and the 
objections raised against it have been either so completely answered or anticipated, 
that I should have considered further discussion unnecessary, were it not that its 
principal opponents, among whom we must class Lehmann, Scherer, Dr. Bence 
Jones, and Dr. Owen Rees, were men of distinguished ability and scientific acquire- 
ments. We must, however, be guided by reason, not led by authority. Lehmann 
observes : " With reference to the occurrence of oxalate of lime in certain morbid 
conditions, Front, Bird, and others make very different statements, none of which 
are yet fully established : numerous examinations have convinced me that in this 
oonntry, at least, the sediments of oxalate of lime are much rarer than they are re- 
presented to be by English writers. These observations have led to the following 
result : when the respiratory process is in any way disturbed we most frequently 

observe a copious excretion of oxalate of lime In the dyspeptic conditions 

in which Prout and Bird have found sediments of oxalate of lime, I have failed in 
discovering anything of the sort ; on the contrary, I have fonnd the sediments in 
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concretions, and is so generally important in its pathological bear- 
ingSj that it merits especial attention, and I am bow particularly 



tlie urine of &ueli patients to hQ free frgtu these crystals* The reaaoo whj tlie Eng- 
lish have 80 oAen found this salt in the urine, maj be that in Euf^land the urine i^ 
generally iu a mor^a concentrated state than in Germanj, and, aa Bird verj cor- 
rectly remarks, oxalate of lime is more rapidly separated from a concentrated than 
an aqueous urine t moreover, experience at the bedside teaches every unprejudiced 
observer that the appeamnce of oxalate of lime in tbe urine is by no means aecom* 
panie^i by the groups of symptoms which certain English physicians describe as 
pertaiuing to what they call the oxdic diathesis. . , » . . It eeems^ moreover, un* 
reasonable to set up such a diatbiasis i since tbe establishment of a special disease 
from a single symptom — that symptom being only the occurrence of oxalate of Hme 
— is entirely opposed to the spirit of rational medicine. Prom Wohlcraud Liebig'a 
discoTery that nrie acid is decomposed by perojnde of lead into urea, allautoin, and 
oxalic acid, it has been pretty generally assumed that the oxalic acid of the urine 
ia due to an oxidation of tbe uric acid ; the oxjJic acid in this case not being con- 
rerted into carbonic acid, as usually occuirs in the healthy orgaaism/* 

Scberer accounts for the oxalate of lime in tbe urine by considering it due to de- 
composition during the acid fermentation, and explains the process on the supposi- 
tion that the mucus of the bladder is a fermenting body, and that the exlractire 
pigment is the snbstance metamorphosed into lactic aci<l» Dr. Owen ReeS| in hia 
lectures before tbe College of Physicians, depends mainly on Scherer*s views in his 
argument in opiiositiou to the existence of the oxalic diathesis, and ingenioasly 
rejects many of the author's eases, for the reason that the heat which was applied 
to the urine might itself have been the cause of the formation of oxalate of Irme 
from decomposition. Dr* Bence Jones observes t " Oxalate of lime is so frequently 
found in the urine of those who are in perfect bealtb, that I do not consider it as in- 
dicating any disease^ but only a disorder of no serious importance. It scarcely in- 
dicates a more Berioui derangement of the general health than a deposit of urate of 
ammonia does. It may be found in the urine of all who lead sedentary lives, taking 
insufficient air and exercise, and more food than is requisite for tbe daily wants of 
the system.*' 

This constitutes the case of the opponents of the existence of snch a disease as 
oxaluiia^ or such a diathesis as the oxalic acid diathesis. The arguments on the 
other side may^ for tbe most pari, be found in or gleaned from the previooa edi- 
tions of this work. 1st It is not denied that oxalate of lime may, and frequently 
does occur, in the urine of persons enjoying good healthy and Lehmann himself 
correctly says the same of sugary viz.. that it is the quantity of sugar which is pre- 
sent wbich constitutes the characteristic symptoms of diabetes mellitus,* Yet he 
does not deny tbe existence of diabetes. 2d. Oxalate of Hme maybe formed in the 
urine aft^r removal from the body, and its formation viay be farored by the ap* 
plication of beat j but the crystals of oxalate of lime arcj nevertheless, found in 
fft^h urine, and do not necessarily require the application of heat for their detec- 
tion \ indeed^ I tiever myself use heat for this purpose, and yet I have seldom failed 
to detect the octohedral crystals la cases where the symptoms have led me to look 

• Vol. ii, p. m. 
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anxious to allude to the importance of carefully studying the relations 
of this form of deposit to certain states of health, because it seems 
now to run some risk of being tossed aside as a thing of no conse- 
qucnee. A curious re^Tilsion of feeling seems to have taken place, 
among sotne^ at least, on this subject. When I first discovered oxa- 
late of lime as a crystalline deposit, and announced its frequency, 
mj observations were doubted by many, and whenever they were 
favored with any attention, they were always distinctly stated to rest 
exclusively on toy authority* Now that more extended observations 
have demonstrated the truth of my statements, we are told, both in 
this country and abroad, that oxalate of lime is of constant occur- 
rence, and of no importance, A remark to which too many sufferers 
from this diathesis can give a melancholy denial. 

212. The supposed extreme rarity of crystalline deposits of oxalate 
of lime in the urine had often attracted the notice of writers on cal- 
culous affections, and many had expressed their surprise that, although 
they had repeatedly examiued the urine in cases where calculi of 
oxalate of lime exist, they had not succeeded in detecting a deposit 
of this substance. To the generally admitted accuracy of this state- 
ment all investigators had borne witness ; thus, in the third edition 
of the elegant and elaborate work of Dr. Prout, which must be re- 
garded as giving the most complete account of the state of our know- 
ledge on these matters at the time it was pubtished (1840), the deposit 
of oxalate of lime was scarcely described. The reinarka there made 
OB the oxalic diathesis applied to the cases in which the oxalate of 

fbr them. Z, That the oxalate &f lime maj b« beld in Aolation m lb# urlo^ and 
aJlerwards deposited, tm the cnuses determining iU solutioD cease to exist j there- 
fore its notice tection lu the frei^hly pasfed urine is no proof of its absencef but oalj 
of its tiondeposition. The case of those opposljjg the existence of oxaluria 16 
BFgaed from the occurrence of the erjstaU in the urine np to the atipposed conatita- 
lianAl lierangementj instead of from the const! tutiaual derangement to the urinary 
deposit ; and tim step in the argument takea the follawiug form : A certain group 
of symptoms^ diatinctly marked, and consequently easily recognized^ constituting a 
form ijf dyspepsia, but differing in many respects from that of gout, ia almost uni- 
Tersnlij nccompanied by ibc passing of urine containing oxalate of lime j and this 
position has never HB yet been shaken. It k a matter of indiiFerence whether the 
disease be nnroed oxaluria or dyspepsia, with n iendencj to the formation of oxaUc 
mvltf i, e*f oxalic <!ya pepsin. It may by some be considered improper to name a 
disease from a single symptom, hut if that symptom be constant, constituting the 
differentia of the disease, it matters little, as far ivs science is concerned, whether 
the differentia be taken alone, or in connection with its subject^ m the name, M long 
as the cleBnition of the disease be full and accurate* 
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lime has existed in a truly calculous fornij or to thoae in which the 
presence of oxalic acid ia rather suspected than proved f^ the whole 
series of ohservations inclining to the generally received notion of 
the almost necessary connection between the presence of saccharine 
matter and development of oxalic acid. JL Rayer alludes, on the 
authority of M. Donnd, only to the artificial production of crystals of 
oxalate of lime^ effected by administering to patients alkaline oxa- 
lates ;** and figures, among his very accurate delineations of urinary 
deposits, the precipitate produced by the addition of oxalate of ammo- 
nia to urine. The only case of the occurrence of oxalate of Ume in 
the urioc that he cites is one which occurred to myself several years 
agOj the details of which appeared in the ** Medical Gazette,"*^ in a 
laborious paper on urinary deposits, by Dr, Brett. And this is also 
the only instance alluded to by Dr. Willis^ in his interesting work on 
Urinary Diseases. 

I was first led to question the accuracy of the generally received 
opinion of the extreme rarity of the presence of oxalate of lime in 
a crystalline form, during my examinton of urinary deposits pre- 
paratory to the publication of an essay in the seventh volume of the 
Guy's Hospital Reports, Subsequently^ in the extensive field of 
experience at my command, I pursued these researches on a large 
scale, and examined microacopicaHy the urine in an immense number 
of cases of various diseases*"* The result of this investigation led to 
the discovery of the comparative frequency of oxalate of lime in the 
urine in fine and well-defined octohedral crystalsj and of the connec- 
tion between the occurrence of this substance and the existence of a 
certain series of ailments, generally characterized by nervous irrita- 
bility. The accounts of mj researches were published in the London 
Medical Gazette for 1842* 

213. The reason of the oxalate having been overlooked so long is 
explained with great readiness^ for without the aid of the microscope 
it is utterly impossible to demonstrate its presence, so long as it is 
diffused through the urine in separate crystals. In the less frequent 
form of minute concretions or hemp-seed calculi, of course it is readily 
recognizedj but snch cases are as rare as the occurrence of the oxalate 
in separate crystals is common* 

It will be a matter of great interest to investigate the comparative 
frequency of the oxalate of lime in the urine in different localities, 
for the purpose of ascertaining how far the formation of this salt is 
connected with the depressing infiaenccs always more or less active 
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in large and densely populated cities ; for, in the cases of disease oc- 
curring in the metropolis, I have no hesitation in declaring, as the 
result of my own experience, that the oxalate is of far more frequent 
occurrence in the urine than the deposits of earthy phosphates. And 
since the publication of the first edition of this work I have received 
repeated communications from provincial practitioners confirming 
this statement. Indeed I am convinced that traces of this salt in the 
minutest microscopic crystals can be detected in the urine of persons 
who are free from any apparent disease. Hence oxalate of lime 
must be regarded as one of the common results of metamorphosis of 
tissue, but the existence of the traces of the substance (which indeed 
may be regarded as a physiological condition), is a very different thing 
from its presence in large crystals and considerable quantities, and 
which can be only deemed as existing under a state of system strictly 
pathological. 

Diagnosis and Microscopic Characters of Oxalate and Ozalurate {f) 

of Lime. 

214. To examine urine for the purpose of detecting the existence 
of the salt under consideration, allow a portion passed a few hours 
after a meal to repose in a glass vessel : if this be done in winter, or 
during the prevalence of frequent and rapid alternations of tempera- 
ture, a more or less dense deposit of urates will generally make its 
appearance, arising either from the sudden cooling of the urine, or 
from interference with the functions of the skin prior to its excretion. 
In warm weather, however, or when the functions of the skin are 
tolerably perfect, the urine, albeit it may be really loaded with oxa- 
late of lime, may still appear limpid, or, at furthest, its lower layers 
only be rendered opaque by the deposition of a cloud of vesical 
mucus. Decant the upper 6-7ths of the urine, pour a portion of the 
remainder into a watch-glass, and gently warm it over a lamp ; in a 
few seconds the heat will have rendered the fluid specifically lighter, 
and induced the deposition of the crystals of oxalate, if any be pre- 
sent: this may be hastened by gently moving the glass, so as to give 
the fluid a rotatory motion, which will collect the oxalate at the bottom 
of the capsule. The application of warmth serves also to remove the 
obscurity arising from the presence of urates, which is readily dis- 
solved on exposing urine containing it to a gentle heat (130). Having 
allowed the urine to repose for a minute or two, remove the greater 
portion of the fluid with a pipette, and replace it by distilled 
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water** A white powder^ often of a glbtening appearance, like diamond- 
dastj will now become vi&ible, and this (under a low magnifying power, 
as by placing the capsule tinder a microscope furnished with a half-inch 
object-glass), will be found to consist of crystals of oxalate of lirae la 
beautifully formed transparent octohedra, with sharply defined edges 
and angles (Fig, 44), 

215. If the light is very bright, these crystals generally resemble 
cubes marked with a cross, the point of intersection of the two anus 
corresponding to one of the apices of the octohedron (Fig. 45), 

Fig. 44. Fi^. 45. 





Fig. 46. 



It sometimes happens that the oxalate id present in the form of 
exceedingly minute crystals: it then resembles a series of minute 
cubes, often adhering together like blood-discs : these, however, are 
readily and distinctly resolved into octohedra 
under a higher magnifying power. More 
rarely oxalate of lime assumes a somewhat 
different form, apparently being made up of 
a square prism, with a four-sided pyramid at 
each end (Fig, 46), forming a dodecahedron. 
If the crystals be collected and ignited on 
platinum foil, oxalic acid is decomposed, and 
carbonate of lime left i the subsequent addi- 
tion of dilute nitric acid dissolves the residue 
with effervescence. 

^ It baa been stated that the crystals of oxalate of limej thus obtained, maj^ b« 
formed by the process of heatiog, and mat/ not have existed, as such, prevjoualj, m 
the urine J but c?ea were this the case, it is ascertained that the process does notj 
ia all ioatances, m which urtc acid or uraptea are present, produce a similar result j 
hence m certain instances a modifjing eaU9£ h present, which maj be taken as 
evidence in fevor of the esriatence of a distinct diathesis. It is, however, never 
necesflary to have recoorse to this process, the crj'stttls are sufficientlj clear withoot 
it ^ though it certain Jy offers to thtwe unacquainted with the microscopical appear- 
ance^ ft ready means of obtaining good specimens. 
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This is by far the most satisfactory process for the detection of 
oxalate of lime, and although it requires a little tact, still, after some 
trials, it can readily be performed in a very few minutes. But even 
this little waste of time may be avoided, by placing a drop of the 
lowermost stratum of the urine on a plate of glass, placing over it a 
fragment of thin glass or mica, and then submitting it to the micro- 
scope : the crystals diffused through the fluid becoming very beauti- 
fully distinct (123). In this way, however, it is obvious that a very 
much smaller quantity is submitted to examination than by the former 
process. 

216. It is a very remarkable and interesting circumstance, that 
this salt, although I have now examined a very large number of speci- 
mens of urine containing it, has scarcely ever occurred to me in the 
form of a distinct deposit ; remaining for days diffused through the 
fluid, even when present in so large a quantity that each drop of the 
urine, when placed under the microscope, was found loaded with the 
crystals. If, however, any substance, capable of constituting a 
nucleus be present, the oxalate will be deposited around it, although 
scarcely in cohering masses, and invariably colorless and beautifully 
transparent. The only exception to this is met with in the large and 
fine octohedral crystals of the oxalate which I discovered in the urine 
of the horse.^ These are slightly opaque, and possess a fine amber 
hue, constituting most beautiful microscopic objects. If, as occasion- 
ally occurs, a specimen of oxalic urine happen to contain an excess 
of triple phosphate, the crystals of this salt are found mixed with 
those of the oxalate. I have also found the octohedra beautifully 
crystallized on a hair accidentally present in the urine, like sugar- 
candy on a string. 

217. The fact of a large quantity of the oxalate, when present, 
escaping the eye, is explained, I suspect, from its refractive power 
approaching that of the urine ; for whenever we meet with the speci- 
men in which the salt has partially subsided, and replace the decanted 
urine by distilled water, the crystals often become readily perceptible 
to the unaided eye, resembling so many glistening points in the fluid. 
The oxalate of lime although absolutely insoluble in water must be 
soluble in urine, for its lustrous crystalline form sufficiently indicates 
the fact of its previous solution. Indeed, not unfrequently, even on 
the most careful examination, no traces of oxalate can be discovered 
in a specimen of urine recently voided, and yet after twelve hours* 

13 
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repose an abundance of this salt in even large crystals can be readily 
detected. 

Lehmann has observed, when diseuasing Scherer*s ingenious views 
on the acid fermentation of urine, that *^ oxalate of lime may possibly 
be formed or separated during thia process, and that the close con* 
nection between the separation of uric acid and the formation of this 
salt is supported by the fact that most samples of urine^ whether sedi- 
mentary or non-eedimentary, exhibit no trace of the presence of ojca- 
lite of limCj when examined under the microscope, as long as they 
are fresh, although some of the known crystals of oxalate of lime may 
be detected as soon as the uric acid crystals are formed; and, indeed, 
that the abundance of such crystals in morbid urine is proportioned 
to the rapidity with which acid fermentation is induced, and the con- 
sequent early deposition of free uric acid/' Dr* Owen Rees — indors- 
ing these viewSj and stating in addition that the process of warming 
the urine facilitates ilw formation of oxalate of lime — has questioned 
the existence of any special diathesis* These ^Hews I have in another 
place endeavored to answer. 

218. The crystals of the oxalate^ when collected in the manner 
above directed in a watch-glass, are unaltered by boiling cither in 
acetic acid (223-5) or solution of potass. In nitric acid they readily 
dissolve without effervescence* The solution may be very readily 
watched under the microscope. When the oxalate is allowed to drj 
on a plate of glass, and then examined, each crystal presents a very 

curious appearance, resembling two con- 
centric cubes, with their angles and sidea 
apposed, the inner one transparent, and 
the outer black, so that each resembles a 
translucent cube set in a black frame (Fig. 
47)- This is best observed, unless the 
crystals are rery large, under a half-inch 
object-glass ; as with a higher power this 
appearance is lost. Oxalate of lime when 
artificially prepared by precipitation appears 
as an amorphous powder, but which under a 
high magnifying power can be resolved into myriads of minute crys- 
tals with a rectangular outline. Lehmann has stated, however, that 
a close imitation may be obtained of the urinary crystals in flattiah 
octohedra by precipitating a very dilute solution of a lime salt at a 
boiling heat with oxalate of ammonia. 



Fig, ir- 
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219. Occasionally some very remarkable crystals are met with, 
shaped like dumb-bells, or rather like two kidneys with their conca- 
vities opposed, and sometimes so closely approximating as to appear 
circular, the surfaces being finely striated. These crystals are pro- 
duced, in all probability, by a zeolitic arrangement of minute acicu- 
lar crystals (Fig. 48), presenting a physical structure resembling that 
of spherical crystals of carbonate of lime.* We meet with many 



Fig. 48. 



Fig. 49. 





modifications of these elegant crystals : sometimes they are oval lami- 
nse, in which no striae or evidence of structure can be detected until 

* In the damb-bell and oval crystals of oxalate of lime the markings are gene- 
rally concentric; and there is some reason for supposing that crystals having 
radiating lines may consist of uric acid. Dr. Hassall has noticed (" Lancet/* 1850) 
certain modifications of the octohedron, and also of the dumb-bell formation, of 

Fig. 50. 




which Fig. 50, taken from his paper in the twenty-third number of the " British 
and Foreign Medico-Chirurgical Review," offers a fair illustration. He remarks 
that soluble dumb-bells in the urine frequently consist of sulphuric acid in combina- 
tion with soda or potash. 
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they are examined by polarized light. Iti some of these a sort of 
nucleus can be detected* Soine of the most frequent varieties of 
these crystals arc shown in Fig- 49, I have now met with many 
cisea in which these various crystals have been present. Some of 
these have been under mj care for months ; and I have had repeated 
opportunities of examining the urine. The remarkable crystals now 
referred to, became in all mixed with, and uUlraately replaced by^ 
the ordinary octobedral variety. 

220, These dumb-beUs and oval crystals, although I have always 
described them as oxalate of lime, have always presented a very seri- 
ous difficulty to their being thus regarded, in consequence of the pecu- 
liarity of their optical characters. It is well known that all crystals 
referable to the cube or regular octohedron never possess double 
refraction, and hence scarcely exert any influence upon a plain polar- 
ized ray of light. In accordance with this law, the ordinary crystals 
of oxalate of lime do not in the slightest degree exhibit the pheno- 
mena of color when examined in the polarising microscope ; merely 
in the slightest degree, if lying in a favorable position, appearing 
illuminated, when the polar issing prisms are crossed. On the other 
hand, the dumb-bell crystals, aa I long ago stated, exhibit a beauti- 
ful aeries of colored rings traversed by a black cross. Recently I 
had an opportunity of carefully examining the chemical reaction of 
these crystals* A gentleman* who had been under the care of the 
late Dr, Prout, consulted me shortly after his lamented death, and 
on drawing my attention to his urine, I observed the most copions 
deposit of the crystals in question I ever witnessed. Without much 
difficulty I obtained a sufficient quantity for the following experi- 
ments :■ — 

A, They slowly dissolved in boiling dilute hydrochloric acid; 

from this aolution ammonia threw down a white precipitate. 
The whole was left in a watch-glass to spontaneous evapora- 
tion. Very large and fine citbes of hydrochlorate of ammonia, 
unmixed with any of the ordinary plumose crystals, were left. 
Mixed with these was a white amorphous powder of oxalate 
of lime, 

B. Kept under water in a warm greenhouse for ten days, the mix- 

^ This getitlewi^np wliom I have frcfjuently ae^n^ has lold me that^ at the time 
when these crystals were obserred^ he htwi, bj Dr. Prout's direeiioni been liv'ing 
mainly on meat, taking it thnee a day ; lie bad also been nsing the Doctor's acid 
tnixture. 



DUMB-BBLL CRTSTAL8. 197 

tare evolved a fetid ammoniacal odor, and some of the dumb- 
bells had become replaced by ordinary octohedral crystals of 
oxalate of lime, 
c. Boiled in strong hydrochloric acid, they readily dissolved, and 
were totally changed. For on spontaneous evaporation a 
series of tufts of beautiful crystalline needles were left exactly 
like oxalate of ammonia ; but differed from it in being totally 
insoluble in water and readily soluble in a drop of hydro- 
chloric acid. 

D. Boiled in strong nitric acid they readily dissolved without 

change, for a drop of the solution allowed to evaporate spon- 
taneously on a plate of glass, left a crystallized mass of dumb- 
bells, generally more elegant and regularly crystallized than 
they are met with in the urine. Hastily evaporated, the 
crystals became nearly circular. 

E. Ignited in a platinum spoon they blackened, evolved an odor of 

burnt horn, and readily became white, without appearing to 
^diminish in bulk. Under the microscope, the crystals ap- 
peared to be unaffected in shape, but were opaque. They 
reddened moistened turmeric paper, were insoluble in water, 
and dissolved in dilute sulphuric acid with violent efferves- 
cence, leaving, by evaporation, crystals of sulphate of lime. 

221. I was unable to proceed further in these investigations, for 
the deposit, on the patient's marriage, became suddenly replaced by 
the ordinary octohedral crystals, and I could not procure any more of 
the dumb-bell form.* We may, however, safely conclude that they 
do not consist of mere oxalate of lime, for their powerful action on 
polarized light is quite incompatible with their being composed exclu- 
sively of this salt. The action of heat (e) shows that they are 
readily converted into carbonate of lime without change of form. 
The experiment with hydrochloric acid and ammonia (c) would seem 
to render it probable that urea was in some way evolved as the result- 
ing hydrochlorate crystallized in cubes. The different influence of 
nitric and hydrochloric acid is exceedingly interesting, and merits a 
careful study whenever an opportunity presents itself for their inves- 

* Although I have examined several specimens of this gentleman's nrine, I have 
never since recognized the dumb-bell crystals. The octohedral ones, however, are 
at present in great numbers and various sizes on the recurrence of a common 
catarrh or attack of dyspepsia. 
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tigation. Moat microscopic observers are familiar with the optical 
properties of oxalurate of aminonia, and coupling the complete resem- 
blance of crystalline form and riouble refracting power of this salt with 
the dumb-bell deposits^ I think we may venture to assume the high 
probability of the latter consisting of oxalurate of lime, a salt which 
differs from oxalate of lime in ultimate constitution only in the pre- 
sence of the elements of urea and absence of the constituents of 
water; for 



2 atoms o.talic acid^ 
1 " urea, 

-1 '' water, 

= ^^ oxalurie add, , 



C K II 

4 6 

2+2+4+2 

6+2-4-4+ S 
1 + 1 

6+2+:i+T 



522, Dr. Frlck, of Baltimore/^ has stated that the dumb-bell crys- 
tals do not contain limci and that they consiBt of uric acid. This 
extraordinary assertion was not founded on any analysis of the crjB* 
tals I have describedj and rests on no better foundation than that 
uric acidj when kept under water for some time, as well as when pre* 
cipitated under certain circumstanceSj presents an approach to the 
dumb-bell forro,* It has been long known that uric acid will some* 
times assume the form of plates excavated at the aides (122)^ but 
really remaining so utterly unlike the cry Blab I described, that it is 
difficult to conceive any one committing so remarkable an error. 
For crystals which dissolve in boiling nitric acid without change, and 
at a red heat are converted into carbonate of lime, can hardly be 
mistaken for uric acid* 

223. Dr, Bacon/*^ another American physician, in a most ela- 
borate paper J displaying great power of research, read before the 
Boston Society for Medical Observations, has completely refuted Dr, 
Frick'fl hypothesis, and has added very largely to our knowledge of 
the chemistry of the dumb-bell crystals. Dn Bacon is inclined to 
believe that the oval crystals I have described are dumb-bells seen 
endwit^e; they show^ with polarized light, one or two circular, colored 
rings near the centre, and an oval band near the outside. On sub- 
mitting the crystals to heat and the action of acids, he obtained the 
same results as myself He, however, ascertained that strong acetic 
acid (containing 39 per cent, of glacial acid) slowly dissolved them^ 



* Vide Fig. 28 a^ where true datnb-b^lls f>f uric acid are repr^seDted, 
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forming a transparent solution, which, on spontaneous evaporation, 
left an abundance of zeolitic crystals, varying in figure from circular 
striated plates to dumb-bells. Mixed with these are a few long, four- 
sided prisms, which exhibited, like the zeolitic crystals, beautiful 
colored bands, when examined with polarized light. 

224. When digested in a cold solution of carbonate of soda. Dr. 
Bacon found that the dumb-bells became opaque and were disin- 
tegrated ; a white deposit of carbonate of lime in a few hours formed 
at the bottom of the vessel. This dissolved with effervescence in 
acetic acid, and the solution was rendered opaque on the addition of 
oxalate of ammonia. The fluid decanted from the carbonate of lime 
of course contained a soda salt, of the acid of the dumb-bell. On 
neutralizing this with nitric acid, the solution gave a precipitate with 
nitrate of silver, soluble in nitric acid as well as in ammonia. The 
silver precipitate did not fulminate with heat, like oxalate of silver. 

225. Dr. Bacon examined the effect of the different acids on artifi- 
cially prepared oxalate of lime. He ascertained that when dissolved 
in hydrochloric acid, an abundance of zeolitic forms were obtained 
by hasty evaporation. But when allowed to evaporate spontaneously, 
a mixture of transparent rhomboidal plates, minute octohedra, and 
four-sided prisms, often arranged in rosettes, with the zeolitic crys- 
tals, were obtained. The rhomboids and zeolite groups acted power- 
fully on polarized light, the prisms less strongly, and the octohedra 
not at all. On submitting these crystals to analysis, the rhomboids 
were found to contain hydrochloric acid, but the prisms and octohedra 
were pure oxalate of lime. Oxalate of lime slowly dissolved in very 
strong acetic acid, and, on rapidly evaporating the solution, circular 
radiated crystals were left ; they were frequently fissured in one or 
two places, and exhibit the cross and rings by polarized light. 

Dr. Griffith had previously ascertained that artificial oxalate of 
lime, dissolved in nitric acid and evaporated, left a deposit of radiated 
crystals very like the dumb-bell crystals. 

From the result of all his experiments. Dr. Bacon expresses his 
opinion that the dumb-bell crystals I have described consist of a 
" salt of lime containing either oxalic, oxaluric, or, perhaps, some 
other organic acid easily converted into oxalic acid ; but the exact 
nature of the acid remains to be determined by future investigation." 

226. The greatest possible variation in the size of these crystals is 
often observed, not only in different specimens of urine, but often 
in the very same portion. I have often met with small octohedra of 
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oxalate mixed with others four or six times larger in a single drop of 

urine. The following measurcracnta were made from some speci- 
noens preserved between plates of glass ; by means of the beautiful 
micrometer of Powell, belonging to the large microscope constructed 
by him for Guy*s Hospital ; — 

Iw^ 

Length of a fide of the largest octdhedra, , , . , fJn 

" " imftller ditto, j^nf 

" " Bmalleat ditto, . . , • jt*(rff 

'* *^ ootohedra in tbe urine of a hoFBe, . jJo 

Long diameter of large " dumb'beir crj'stal a, . * - yJa 

Short diameter of ditto, * . ^i^ 

Diameter of some nearly circnlari . - i . . y^j 

Long diameter of tbe smallest " dumb-bells," . * . nVi 

Short diameter of ditto il^j 



Characters of Urine containing the Oxalate and Oxalurate {f) 

of Lime^ 

227. In the great majority of cases the urine is of a fine amber 
hue, often darker than in health, but never preaenting to my view 
any approach to the greenish tint which has been described as charac- 
teristic of this secretion during the presence of the oxalic diathegis, 
unless the coloring matter of blood be present. In a few cases the 
urine was paler than natural ; and then was always of lower specific 
gravity. This, however, was in most instances but a transient al- 
teration, depending upon accidental causes ; the odor was generally 
natural, rarely aromatic like mignonette. In many instances a de- 
posit of urates, occasionally tinted pink by purpurine, fell during 
cooling. I have observed this to be infinitely more frequent during 
the spring than summer : hence it in all probability depended upon 
the influence of cold upon the cutaneous functions, causing a large 
amount of nitrogen and carbon, under the form of urates and purpu- 
rine, to be excreted by the kidney (138). The specific gravity of 
oxalic urine varies extremely ; in rather more than half the speci- 
mens being, however, between 1*015 and 1-025. In eighty- five 
different specimens of which I preserved notes, the ratio of the den- 
sities was as follows : — 



la 9 specimctiH the specific gravity ranged from 

In 27 '' 

In 23 *• ** 

lu 2G *' ** 



1-000 : 1-015 
1-016 I 1-020 
1-021 I 1'025 
1'025 ; 1030 
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The densities of the specimen of urine passed before going to bed 
at night, and immediately on rising in the morning, were frequently 
very different ; thus, in twenty-six cases in which the night and 
morning urine were separately examined — 

The night specimen was heaviest in . . . 12 
The morning specimen heaviest in ... 5 

Both alike in 9 

And, as a general rule, the heaviest specimens contained most of 
the oxalate. It seldom happened that the total quantity of urine 
passed in these cases very much exceeded the average proportion ; 
in a very few only, positive diuresis could be said to exist. Fre- 
quently the patients have, from occasional irritability of bladder, 
mistaken the frequent desire to pass urine for an increased quantity ; 
but the absence of any very considerable increase was proved by 
positive measurement of the quantity of urine passed in twenty-four 
hours. 

228. Some of the specimens of oxalic urine gave a precipitate 
with salts of lime, insoluble in acetic acid, and consisting of oxa- 
late of lime. This, in some instances at least, depended on the pre- 
sence of oxalate of ammonia, or of some other soluble salt of this acid. 

The acidity of these specimens was always well marked, often far 
more so than in health, and never being absent. I have not yet met 
with a single case in which an alkaline, or even positive neutral, state 
existed, unless complicated with calculus or diseased bladder. 

A greater increase in the quantity of urea than the density of the 
urine would have led us to suspect, was frequently found ; indeed, 
I have scarcely met with a specimen in which, when the density was 
above 1*015, distinct indications of an excess of urea were not met 
with. In twenty-four of the eighty-five specimens above referred to, 
so large a quantity was present, that very rapid, and in some almost 
immediate crystallization ensued on the addition of nitric acid. In 
general, in cases where the greatest excess of urea was present, the 
largest and most abundant crystals of the oxalate were detected. 

Mr. J. H. Stallard, of Leicester, who has contributed some impor- 
tant information on this subject, has discovered that in oxalic urine 
the indeterminate organic matters (57) are greatly increased, often 
reaching nearly double the average proportion excreted in twenty- 
four hours. I can fully confirm the accuracy of this observation, 
and indeed believe that it explains the emaciation so frequent in this 
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affection. Dr. Mackgait* has observed on this subject, that the 
meati density of the urine was 1024*4; that the observed diff"ereiice 
of density between the morning and evening urine was confirmed^ 
and had reference to the fact that the presence of oxalate in the 
urine was cominonlj connected with a disorder, more or less impor- 
tant, of the digestive and assimilative processes; that the color was 
paler than that of healthy nrinc ; that the sweetbrier odor was fre- 
quently present; that in some instances the urine was more or less 
fetid J but never ammoniacal, and hut seldom even resinous ; that the 
reaction was in general strongly acid. 

Complication of the Oxalate of Lime with other Dcpoiits^ 

229, In more than half the cases, the oxalate of lime was found 
unmixed with any other saline deposit ; in a very few, crystals of 
uric acid were found from the first, mixed with the octohedra of oxa- 
late of lime; and in nearly all the successful cases, this acid appeared 
in the course of the treatment, and ultimately replaced the oxalate 
altogether, at a period generally contemporary with the convalescence 
of the patient. Much more rarely, prisms and atellse of the ammo- 
niaco-magnesian phosphate were found mixed with the oxalate, and 
occasionally replacing it in the course of the treatment; and still 
less frequently the phosphate was observed in the urine some time 
before the appearance of the oxalate* 

In several specimens a copious troubling was produced on the ap- 
plication of heat ; this generally depended upon the precipitation of 
the earthy phosphates, as a drop of dilute acid immediately restored 
the limpidity of the fluid. This troubling, in very few cases, has been 
found to depend upon the presence of albumen, and then it was 
usually transient, and generally traceable to the presence of some 
secretions from an irritable vesical mucous membrane, I have met 
with but few^ well-marked instances of a complication of this oxalic 
affection with granular degeneration of the kidneys* 

Out of the eighty-five cases before referred to (227), 

, 43 ca^esp 



Ozal&te was present unmixeU in 
Mixed with urates, 
Mixed with uric acid, 
Mixed with triple phosphate, 
Pliosphftte depoaited by heal, 



15 
15 

4 
B 

8a 



* '* Edinburgh Monthly Journal," Dec, 185:*, and Jan. ia54, 
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In one of the specimens containing the triple phosphate, the appli- 
cation of heat produced a deposit of the earthy salts."*" 

280. Much oxalate of lime often crystallizes from urine after suffi- 
dent repose, and even if, in cases of oxaluria, the fresh urine be filtered 
through paper so as to separate every trace of deposit, and then set 
aside for twenty-four hours, a fresh formation of crystals will be de- 
tected. 

One very constant phenomenon is observed in the microscopic ex- 
amination of oxalic urine, viz. : the presence of a very large quantity 
of epithelial cells (341) ; it is, indeed, the exception to the general 
rule to meet with this form of urine free from such an admixture. 
So constantly has it been found, that a white deposit of epithelium has 
repeatedly attracted my attention, and led to the suspicion of the 
probable presence of oxalate of lime. Sometimes the cells of epithe- 
lium are found unaltered in form, being more or less oval and dis- 
tended with fluid ; more frequently they are empty, and then resemble 
flat oval scales, marked with a circular spot in the centre. Sometimes 
irregular lacerated fragments of epithelial structure are met with ; 
and frequently, if the light is not too intense, a portion of the urine 
can, under the microscope, be seen to be full of them. 

231. Although the oxalate of lime is generally found diffused 
through the urine, yet, if much mucus is present, so as to form a toleri^ 
bly dense cloud, the salt may often be seen entangled in its meshes like 

Morning Evening 
Urine. Urine. 

* Dr. Maclagan found that the oxalates were unmixed in . 16 . . 14 
" " with other saline de- 
posits, . . . 16 . . 20 
'^ *' not examined, . . 5 . . 3 

37 

Of the saline constituents the urates alone occurred frequently ; next in order, 
but comparatively rarely, were found uric acid, oxalurates, and amorphous phos- 
phates ; and then, in almost solitary instances, triple phosphate, cystine, xanthine, 
pus, sugar, blood, and in six instances a more or less marked reaction of purpnrine. 
The epithelium in 37 specimens 

Morning Urine. Evening Urine, 

was copious, . . . 12 . . 10 
" trifling, ... 20 .. 24 

" not examined, . . 5 . . 3 



37 

As a general rule, the oxalate was more abundant in the evening than in the 
morning urine. 
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glistening pointi ; and whenever any other matter is present, which 
becomes deposited by repose, a greater portion of the oxalate will 
almost invariably fall with it. This is pJirtieukrly the case when 
triple phosphate of tnagnesta and ammonia, or uric acid, exists under 
the form of a crystalline deposit ; for, on submitting a portion of this 
to the microscope, the octohedra of oxalate may be readily detected 
mixed with the pris^ms or stellse of the former, or with the tables or 
lozenges of the latter* 



Pathological Origin of Oxalate of Lime, 

232, This question is one of great interest, and becomes the more 
important aince the discovery of the very frequent existence of this 
salt in the urine; so that, instead of being very rare, it really is con- 
siderably more frequent than many other deposits {213), It is scarcely 
possible to avoid being impressed with the very probable physiological 
relation between oxalic acid and sugar: we know that the latter sub- 
stance forma a considerable item in our list of aliments; we know 
that the grent majority of farinaceous matters are partially converted 
into this element during the act of digestion/^ It is indisputable 
that, under certain circumstances, it finds its way into the blood, and 
is eliminated by the kidneys; even when artificially introduced it is 
thus thrown out of the system. I have in mj possession line crystals 
of sugar^ prepared by Dr, Percy from the urine of a dog^ into whoso 
veins he had previously injected a solution of that substance. Lastly^ 
we know that, under certain morbid influences, the great proportion 
of our food may, whilst in the stomach, be converted into sugar, 
which ^ becoming absorbed, rapidly passes through the circulation, 
and is thrown out of the system by the kidneys as an effete matter^ 
with the effect of producing more or less rapid emaciation, and in 
most cases leading to fatal marasmus. Dr. AldridgCj"^ of Dublin, 
has even suggested the probability of a substance analogous to sugar^ 
capable of undergoing acetous fermentation, being a normal element 
of the urine. Then, recollecting the facility with which sugar and 
its chemical allies, as starch, gum, and wood fibres arc, under the in- 
fluence of oxidizing agents, converted into oxalic acid, and having 
sufficient amount of evidence to prove that when oxalic acid is really 
found in the urine, eymptoma bearing no distant relation to those of a 
diabetic character are met with, we are almost inevitably led to draw 
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the induction that the oxalate of lime found in the secretion owes its 
origin to sugar, and to locate the fonz et arigo malt in the digestive 
organs. It was only after extended observation that I convinced 
myself that the connection between oxalate of lime and sugar is by 
no means a necessary one (234). 

233. That some very slight disturbing causes influencing the assimi- 
lative functions will give rise to the presence of oxalate in the urine 
is perfectly true, even when the food taken does not contain oxalic 
acid ready formed, but this is generally a temporary change, and soon 
disappears on the removal of the exciting cause. Far different are 
the results and character of those cases in which a deposit of oxalate 
steadily continues for some time. A disease of great consequence, 
of often serious importance, is then set up, one which demands very 
great attention on the part of the physician. 

From a careful examination of the urine in a large number of these 
cases, I have arrived at the following conclusions regarding the cir- 
cumstances under which the oxalate of lime occurs in the urine. 

1. That in the urine under examination oxalate of lime is present 
partly dissolved in, and partly diffused through the fluid, from whence 
it is deposited in a crystalline form. 

2. That in rather more than one-third of the cases uric acid or 
urates existed in large excess, forming the greater bulk of the existing 
deposit. 

3. That in all, there exists a greater proportion of urea than in 
natural and healthy urine of the same density ; and in nearly 30 
per cent, of the cases, so large a quantity of urea was present, that 
the fluid crystallized into a solid mass on the addition of nitric acid. 

4. That the urates found in the deposits of oxalic urine are occi^ 
sionally tinted of a pink hue. 

5. That an excess of phosphate frequently accompanies the oxalate. 

6. That the existence of sugar in the specimens I have examined 
is the exception to the rule. 

234. Every one is now familiar with the composition of the urine 
in diabetes, and it has been determined, from extended observation, 
that, as a general rule, diabetic urine very seldom contains in a given 
quantity any excess of urea, uric acid, or urates, especially the pink 
variety ; and that this secretion is remarkably free from saline de- 
posits ; the increased specific gravity depending upon the presence of 
large proportions of sugar. In the oxalic urine under consideration, 
the density increases with the quantity of urea^ which is often pre- 
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sent in large excess. Indeed^ I regard the presence of a greater or 
less excess of urea almost aa charaeteristic of the morbid state of 
urine for which I am contending, as the oxalate of lime itself. De- 
positB of uric acid and urates are aUo frequent; and, further, no 
analogy whatever with saccharine urine exists, save in density, which 
we have already learned depends upon a totally different cause* 
Thus, so far as the abstract examination of the urine is coocerned, 
not the slightest countenance is given to the idea of there being any 
relation between oxalic and saccharine urine, however much our pre- 
conceived and hypothetical views may have led us to expect the ex- 
istence of such. In but few instances have I yet found sugar present 
in oxalic urine ; and although these investigations were commenced 
with a strong bias in favor of the almost neceasaty connection be- 
tween the presence of saccharine matter and oxalic acid, yet, in pro- 
portion as I have extended my researches, this idea became leas and 
less supported by experience. In fact, I have very rarely met with 
oxalate of lime in diabetic urine. What, theuj is the source of the 
oxalate of lime ? and how can its continued production be explained 
consistently with the phenomena presented by the urine l From the 
symptoms presented in cases of this disease, there ifl no difficulty in 
proving to a demonstration the positive and constant existence of 
serious functional derangement of the digestive organs^ especially the 
stomach, duodenum^ and liver; and, further, that the quantity of 
oxalic acid generated is^ to a very considerable extent, under the control 
of diet; some articles of food quite free from oxalic acid at once caus- 
ing the excretion of this substance in very large quantitiesj whilst 
others appear to have the effect of nearly totally checking it< These 
circumstances alone, together with the emaciation so generally present 
in the disease under consideratioUj at once prove, that whatever be 
the immediate agent which causes the kidneys to secrete the oxalic 
acid from the blood, the primary cause must, aa Dr. Prout has well 
and satisfactorily shown, be referred to an unhealthy condition of 
the digestive and assimilative functions. 

235. That the oxalic acid really does find its way into the blood, 
has been proved beyond all doubt by Dr. Garrod. This gentleman^ 
who so successfully demonstrated the presence of urate of soda in 
the circulating fluid, was kind enough to place in my bands some 
octohedral crystals he obtained from the scrum of blood of a patient 
laboring under albuminuria, From all the observations I was able 
to make on these crystals, I can fully confirm the accuracy of Dr. 
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Garrod'8 opinion of their consisting of oxalate of lime. They were 
obtained in the following manner. The serum of blood was eva- 
porated to dryness and digested in alcohol, the insoluble residue 
was treated with boiling water, evaporated and mixed with acetic 
acid, with the view of detecting uric acid. Instead of crystals of this 
substance, a white deposit of octohedral oxalate of lime fell. It is 
difficult to explain the presence of so insoluble a salt in solution in 
the blood, but it is very probable that the opinion of Dr. Schmidt,^ 
of Dorpat, may be correct. He has assumed that there exists in the 
animal economy a tendency to the formation of a soluble triple com- 
pound of oxalic acid, lime, and albumen (oxalsaures albumin-kalk), 
which, by its decomposition, allows oxalate of lime to crystallize. 
Probably such a compound exists in the blood in disease, and when 
the acetic acid is added, as in Dr. Garrod's process, the albumen is 
separated and the oxalate set free. A compound of this sort exists 
in yeast-cells, for when recent, minute microscopic examinart;ion fails 
to detect any crystals, but when kept long enough to undergo de- 
composition, octohedral crystals of oxalate were found by Dr. Schmidt 
to be abundantly evolved. Very recently Mr. Simons has given an 
account of a membranous cyst which he found on the olfactory 
nerve of a horse, containing a large crystal of oxalate of lime.^^ 

236. As an excess of urea, and often of uric acid, in most in- 
stances coexists with deposits of oxalate of lime, it is highly probable 
that both these unnatural states of the secretion are produced by the 
same morbid influence. Further, when the very remarkable chemical 
relation existing between uric acid, urea, and oxalic acid, is borne 
in mind, as well as the readiness with which the former of these 
bodies is convertible into the latter, is it not legitimate to suppose 
that the disease under consideration may be regarded as a form of 
what has been aptly termed by Dr. Willis azoturia (of which an ex- 
cess of urea is the prevalent indication), in which the vital chemistry 
of the kidney has converted part of the urea, or of the elements 
which would in health have formed this substance, into oxalic acid ? 
This view appears to me to be supported by what I have observed of 
the history, symptoms, and progress of the cases, as contrasted with 
the changes presented by the urine during treatment. It may, how- 
ever, be asked, from whence are the nitrogenized matters derived, 
whose metamorphic changes (31) give rise to the formation of oxalic 
acid ? are they derived from the tissues of the body, like healthy 
urea and uric acid? (38) Of course it is quite possible that 
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such may be their origin, but as the quantity of oxalate of lime de- 
posited from the urine is always the greatest after a full mealj and 
often absent in the urina Eangumu^ or that passed on rising in the 
morning, frequently disappearing under the influence of a carefully 
regulated diet, and reappearing on returning to the use of unwhole- 
some food, it is highly probable that this salt is, in the majority of 
cases, primarily derived from the mal-assimilated elements of food^ 
and not, like uric acid generally, a product of metamorphosed struc- 
tures,* 

237- The ready conversion of uric into oxalic acid, under the ia- 
fluenee of oxidizing agents^ has been satisfactorily demonstrated by 
Professors Liebig and Wohler; for when uric acid is heated in water 
and peroxide of lead, the latter gives up part of its oxygen, and 
oxalic acid, with allantoin, the peculiar ingredient of the allantoic 
fluid of the foetal calf, are generated* The ultimate constitution of 
this substance dif era from that of oxalate of ammonia only in the 
absence of the elements of water. In the following equation this 
decomposition of the allantoin is assumed to have occurred — 



C N H 

1 atam uric acid = 10+4+ 4+ 6 
+ 2 " oxy^rew ^ 2 

+ e *' water =: 6+6 



10+4+10+U 



C N H 

2+2+ 4+2=1 atom urea* 
4 6 = 2^ oxalic* aci4. 

4+2+ 6+6=2 « oxiilate of 
ammotiia^ 



[10+4+10 + 14 



The readiness with which, under certain circumstanceg, uric acid 
is convertetl into the oxalate, may be well illustrated by a fact whicb 
has been observed in connection with the guano of South America 
(87), a substance now so largely employed as a manure. This con- 
tains, when recent, a considerable proportion of urate of ammonia^ 
wbich salt, after a certain length of time, often during the voyago to 
this country, nearly wholly disappeai-a, and is replaced by oxalate of 



* I am mclmed to the opinion, though not as jet furaishecl with sufficieat fada 
to assert it confideotljj that whenever the crystala of oxakte of lime are not to be 
foand ia the morning urine, L e^ in the urina sanfinini^f the caae la more one of 
ordinary djapepaia^ the deposit being the result of changes in the nitrogenijeed food, 
and maj generally be reliered by the usual treatment ] but that if not so relieved, 
it passes oo to the itage of confirmed oxalaria, — when the deposit is due to the 
abaortnal dea tractive asiimilation of effete tiasaes, — Liehig'a metamorphoaes of 
tiieae. 
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ammonia. The urinary excretion of caterpillars, consisting chiefly of 
urate of ammonia, is also frequently found to contain fine crystals of 
oxalate of lime. The theoretical relation between urea and oxalic 
acid is readily shown ; for if we conceive urea to exist in the blood, 
and it be the duty of the kidney to separate it, we have only to 
assume that its elements undergo a rearrangement in the act of elimi- 
nation from the circulitting mass, the result of which is the appropri- 
ation of the elements of water and evolution of oxygen, to insure the 
conversion of urea into oxalate of ammonfa. We know that under a 
depressing influence exerted on the nervous system at large, or upon 
a portion of it connected with the functions of the kidney, as during 
typhus adynamic fever on the one hand (271), and blows over, or a 
fracture of the spine on the other (274), such decomposing influence 
is unquestionable, and the urine becomes loaded with carbonate of 
ammonia from a rearrangement of the component elements of the 
urea ; one atom of urea and two of water being resolved into two atoms 
of carbonate of ammonia. If, then, this depressing influence be 
modified so as to interfere with the formation of an alkaline salt, we 
may suppose it probable that urea may undergo a different metamor- 
phosb, and become converted into oxalic acid, ammonia, and oxygen. 



C N H 
1 atom urea = 2+2+4+2 



water = 



2+2 



2+2+6+4 



rc N H 

2 3=1 atom oxalic acid. 

2+6 = 2 " ammonia. 



1=1 



oxygen. 



2+2+6+4 



238. Since the first publication of this formula. Professor Liebig 
has suggested that oxalic acid is a derivative of uric acid, and not of 
urea, thus: — 



C N H 01 
1 atom of aric acid = 10+4+4+ 6 
4 " water = 4+4 

3 " oxygen = 3 



10+4+8+13 



C N H 

4+4+8+ 4=2 atoms urea. 



6 



9=3 



oxalic acid. 



10+4+8+13 



It is, however, a matter of very secondary importance whether the 
oxalic acid be a derivative of uric acid or urea, considering the close 
relation which exists between these two bodies (82). From whatever 
source it may arise, the presence of oxalic acid in the urine must 
necessarily lead to the formation of oxalate of lime, as this acid 
readily precipitates lime from all its combinations with acids. 

14 
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Fig. 51. 



239* Having traced the origin of oxalate of limo deposits to 
changes in nitrogeniKed food, or to an abnormal destructive assimila- 
tion of effete tissues, it becomes next of importance to direct atten- 
tion to the fact that this salt may often be a direct derivative from 
vegetable food, for it is quite certain, from the researches of Schleiden 
and others, that oxalic acid is of all acids that which is most exten- 
sively diffused through the vegetable kingdom. In the polygonftceasi, 
it particularly abounds, an^l after the ingestion of preparations of 
rhubarb and sorrel, crystals of oxalate of lime can always be detected 
in the nrine. Oxalate of lime constitutes a large proportion of the 
acicular crystals or raphides so common in the intercellular lacunsB 
of many plants, and in the Hber of trees it is of very frequent occur- 
rence. These crystals of oxalate of lime are developed in the cells 
of the vegetable structure, and it is impossible to avoid being struck 

with the curious analogy presented in the 
formations of cells in both animal and 
vegetable life. In Fig, 51, at a, 6, are 
shown cells from the outer layer of the 
bulb of an onion, containing crystals of 
oxalate of lime in octohedra and prisms, 
figured by Mr, Quekett, and at c m an 
epithelial cell filled with octohedral crya- 
tals of the same salt which was detected in 
the urine by Dr, G, Johnson. The physio- 
logical origin of oxalic acid in vegetables 
is referable to a process of deoxidation, and admits of ready ex- 
planation. It is well known that under the influence of light the 
leaves of plants possess the power of decomposing the carbonic acid 
of the air^ and evolving its oxygen ; the carbon becomes fixed in their 
tissue. The generation of oxalic acid becomes a nearly necessary 
result of the iirst stage of this dcoxygenizing action, and most of the 
other vegetable acids may be regarded aa the results of ulterior 
changes. Thus: — 

C H 

12+ 24 == 12 atoms of carbonic acid, 
— 6 




12-^ 18 ^^ € atom 3 of aDbjdroaa oxalic add. 
-(- ^4- 6^6 atoms of water. 



12+6+24— G atoms of bydrated oxalic add. 
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12+6+15= I J atom of tartaric acid. 
3 



12+6+12 = IJ atom malic acid. 
— 1+ 1 =: I atom of water. 



12+5+11 = 1 atom of citric acid. 
-^ 2+ 2=2 atoms of water. 



12+3+ 9 = lichenic acid. 

Thus vre are authorized in assuming that animals and vegetables 
generate oxalic acid by two very distinct processes, the former by 
oxidation, the latter by deoxidation. 

These facts show the vast importance of carefully ascertaining the 
peculiarities of the patient's diet before giving too confident an 
opinion as to the morbid state of the urine. 

240. The use of rhubarb and sorrel is, as I have already stated, a 
common source of oxalate of lime in the urine. Tomatoes also contain 
enough of a soluble salt of oxalic acid to cause a deposition of oxalate 
of lime in the urine. The abundance of the oxalate of lime which I 
have shown to exist in the urine of the horse is probably owing to 
the quantity of sorrel always present in hay. Some careful re- 
searches into the influence of food in causing the appearance of oxa- 
late of lime in the urine have been made by Mr. Rose of Swaffham. 
He has shown that many articles of ordinary diet are sufficient to 
produce a temporary]oxaIuria, under certain states of health ; turnips 
and onions have thus appeared to determine its presence. It seems 
that oxalate of lime taken into the stomach does not, on account of 
its insolubility, enter the blood, nor reach the urine. In good states 
of health, onions, although containing an abundance of crystallized 
oxalate of lime, do not generally cause this substance to appear in 
urine. 

241. It hence becomes a very important matter to diagnose between 
deposits of oxalate of lime which acquire their acid directly from the 
food in which it existed ready formed, and those in which its origin 
is strfctly pathological. The nature of the patient's food will soon 
enable us to resolve this question satisfactorily. It may, however, 
often assist in our diagnosis to recollect that the great acidity, the 
high specific gravity, and excess of urea generally present in true 
oxaluria, will often ht once distinguish between a deposit the result 
of diseased action and one of accidental origin. 
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242. li 18 a curious circmnstutice, that oxalate «f liroe exists in 
many tQucous secretions, and may hence be occasionally found on the 
surface of mucous structures in a crystallized form* In this state it 
has been detected in the mucous membrane of the gall-bladder and 
of the tit^rus during pregnancy* 



Symptoms accompanying the Secretion of Oxalic Acid* 

A, Oxaluria, with Excess of Urea and Extractive Matter in tte 

Urine* 

243. It is impossible to connect any definite set of symptoms \vith 
ali cases in which the oxalate of lime appears in the urine, indeed 
persons will often go about their ordinary duties in apparently fair 
health for a long time, and yet be constantly excreting the oxalate of 
lime. In consequence of this, some persons have actually affirmed 
that oxalate of time has no relation with any pathological state of the 
system, and its appearance in the urine is of no consequence. This 
opinion can result from very limited experience alone ; indeed I am 
not sure that Lebmann, valuable as is bis opinion as a chemist, has 
any claim on our confidence as a practical physician i and he is chiefly 
referred to as advocating the erroneous view I have alluded to. If 
this kind of reasoning be admitted, the existence of albumen or blood 
in the urine might be regarded as of no importance^ because we often 
meet with patients aifected with this very condition, and yet are so 
free from apparent indisposition, that we are often unable to persuade 
them to take care of their health, until the disease indicated by the 
state of urine in question has proceeded to an incurable condition* 

244. Persons affected with the form of disease referable to this 
class are generally remarkably depressed in spirits, and their melan- 
choly aspect has often enabled me to suspect the presence of oxalic 
acid in the urine. Sometimes a peculiar lurid greenish hue of the 
surface has been observed^ but more generally the face has the dark 
and dingy aspect so common in some forms of dyspepsia in which the 
functions of the liver arc deranged. They are generally muclr ema- 
ciated, excepting in slight cases, extremely nervous, and painfully 
susceptible to external impressions, often hypochondriacal to an ex- 
treme degree, and in very many cases labor under the impression 
that they are about to fall victims to consumption. They complain 
bitterly of incapability of exerting themselves, the slightest exertion 



SYMPTOMS. 213 

bringing on fatigue. Some feverish excitement, with the palms of 
the hands and soles of the feet dry and parched, especially in the 
evening, is often present in severe cases. In temper they are irrita- 
ble and excitable ; in men the sexual power is generally deficient, 
and often absent, an effect probably owing to the exhaustion pro- 
duced by the excessive secretion of urea so common in this affection 
(220). A severe and constant pain or sense of weight across the 
loins, is generally a prominent symptom, with often some amount of 
irritability of bladder. The mental faculties are generally but slightly 
affected, loss of memory being sometimes more or less present. Well- 
marked dyspeptic feelings are always complained of. Indeed, in 
most of the cases in which I have been consulted, I have been gene- 
rally told that the patient was ailing, losing flesh, health, and spirits, 
daOy ; or remaining persistently ill and weak without any definite or 
demonstrable cause. The urine is always of high specific gravity, 
often being within the diabetic range, and seldom below 1*025 or 
1*030. This increase of specific gravity depends not only upon an 
excess of urea (for the urine generally crystallizes readily with nitric 
acid), but upon the existence of an abnormally large proportion of 
the extractive matters of the secretion (54). It is invariably acid, 
often excessively so. The tendency to eruptions of minute furunculi, 
and even sometimes of large boils, is an exceedingly frequent con- 
comitant of the state of the urine under consideration, and becomes 
a striking indication of the depressed state of the general health. 
In some instances the patients have been suspected to be phthisical. 
It is, however, remarkable, that I have yet met with very few cases 
in which phthisis was present. In very few instances only have I seen 
the cases terminate in the formation of a calculus. As to the source 
of the oxalate of lime, it can, I think, only be referred to the same 
origin as the accompanying urea (237) and extractive matters, viz., 
an exaggerated activity of the second stage of the secondary or 
destructive assimilation, the metamorphosis of tissue of Liebig. It is 
only in this way that the attending emaciation can be satisfactorily 
accounted for. 

B. Oxaluria, unattended by Excess of Urea or Extractive Matter. 

245. In these cases the oxalate of lime is generally merely one of 
a series of symptoms developed under the influence of diseases which 
interfere with the assimilative functions ; perhaps of those which affect 
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most prominently the integritj of function of the ganglionic nerves* 
Hence, in many acute diseasea, a deposit of oxalate of lirae is not 
uncommon, especially in acute rheumatism* The deposits of urate so 
frequent in this painful disease being rarely free from the crystals of 
the oxalate. 

When it thus occurs, it is not to be regarded as involving the ne- 
cessity of special treatment, and generally disappears pari passu 
with the cure of the accompanying malady, 

246, Among chronic diseases {especially in certain forms of chronic 
dyspepsia), attended by gastralgia, oxalate of lime often abounds in 
the urine, and seems to act as a local irritant. This is exceedingly 
frequent among persons whose nervous systems become much excited 
by anxiety, and the pressure of important bnsiness. It has occurred 
to me repeatedly to notice this state of things in barristers and solici- 
tors, especially when hard worked- The irritability of bladder^ so 
common an ailment among many members of the legal profession, 
has been, in so many cases which have fallen under my notice, accom- 
panied by the abundant excretion of crystals of oxalate of lime, and 
has disappeared on the removal of this deposit that I cannot avoid 
regarding this substance as playing the part of a local irritant.* 

247* In some chronic affections of the air-passages, oxalate of lime 
has been abundantly met with in the urine, and perhaps more fre- 
quently in old bronchitis with emphysematous lungs than in other 
affections. Lehmann has offered a very ingenious explanation of 
thisj by supposing that in the deficient state of the pulmonary func- 
tions, oxygenation of carbon is partly performed vicariously in the 
capillary structure of the kidneys, oxalic acid (C^O^) being farmed 
instead of carbonic acid {CO2). 

248, The immediate exeicing causes of the secretion of oxalic acid 
are, in the majority of cases at least, generally well marked ; and in 
nearly all the predisposing cause is the same, yiZp, a chronic and per- 
sistent derangement of the general health, or the result of previous 
acute diseasej dyspepsia^ injury to the constitution by syphilis and 
mercury (Cabs I), by childbearing and overlactatlon, by venereal 
excesses or intemperance (Cases III, VII). The accession of the 
disease has generally been traced to some circumstance which has 
determined the irritation to the urinary organs. Among the most 

* I have observed id aeTemI c&aes^ a burning a^usatbn over the iliac region, and 
the parta suppUed by the superficial braDches of ihc first division of the laiubar 
plexos. 



■ 




TREATMENT. 215 

frequent of these causes, I have observed exposure of the lower part 
of the spine to cold (Case II), mechanical violence inflicted over the 
kidneys (Case YI), severe irritation following the introduction of a 
bougie or catheter, or unnatural excitement of the genital organs, 
as shown by the frequent occurrence of involuntary seminal emissions 
(Case Y). The most inveterate case of this kind I ever met with 
was in the person of a gentleman, who committed the worse than 
foolish act of testing his sexual powers, previous to his marriage, by 
sleeping with two women. The result was an epileptic fit, and for 
three years after he paid a heavy penalty for his folly in the persis- 
tence of the symptoms above described in an aggravated form, so 
that he dragged on a miserable existence, although surrounded with 
everything which ought to render life happy. 

Dr. Bigby has lately shown that deposits of oxalate of lime occur 
often during the existence of functional and organic disease of the 
uterus. In many cases, however, no other obvious cause existed than 
great mental anxiety (Case IV), produced by excessive devotion to 
business or study. 



Therapeutical Indications. 

249. The treatment, in the majority of cases, is very successful ; 
a few only resisting all the plans which were adopted. As a gene- 
ral rule the functions of the body, where obviously imperfect, should 
be corrected, the general health attended to by the removal of all 
unnaturally exciting or depressing influences, the skin should be pro- 
tected from the sudden alternations of temperature by a flannel or 
woollen covering, and the diet carefully regulated. This has gene- 
rally consisted of well-cooked digestible food, obtained in about equal 
proportions from the animal and vegetable kingdoms, all things which 
tend to produce flatulence being carefully avoided. The drink should 
consist of water, or some bland fluid, beer and wine being generally 
excluded, especially the former, unless the patient's depression render 
such positively necessary. A very small quantity of brandy in a 
glass of water has generally appeared to be the most congenial beve- 
rage at the meals. The administration of nitric acid,^ as suggested 

* The exhibition of acids in some forms of dyspepsia has received| of late, most 
interesting explanation from the researches of Jolly and Grahami as considered bj 
Lehmann. Jolly found bj experiments the endosmotic qualities of acid are in pro- 
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by Dr« Prout, or what appeared to be preferable^ the nitro-hydro- 
chloric aoidj in Bmall doees, in some bitter infusion ; or, kxatire 
mixture, as the raistura gentianie corap., is, with minute doses of 
mercury, generally Buccessful, if contioued a sufficient length of 
time. There is an important fact connected with the adminis- 
tration of the nitro-hydrochloric acid, upon which I feel quite 
sure its success materially depends. The really active agent is not 
a mere mixture of the two acids (sucb as may be obtained by order- 
ing a combination of the diluted acids), but is the peculiar compound, 
the so-called aqua regia arising from the mutual decomposition of the 
two acids. Hence they should always be prescribed in the propor- 
tion of one part nitric and two or three of hydrochloric acid, with a 
direction for them to remain together for at least a few minutes before 
being diluted to the proper cxteut for admimstration in medicine. 
Where great nervous irritability exists, the sulphate of zinc is often 
of great gervice. It should be given in graduated doses, beginning 
with one grain, thrice a day, increasbg the dose every third or fourth 
day until 18 or 20 grains are taken daily. The addition of a grain 
or two of ext. of hyoscyami or camphor often enables it to he better 
borne. The shower-bath, by acting in a similar manner^ has been 
also of great service, Where the patient is anoemiated or chlorotio, 
the salts of iron in large doses appear to be of great use, not only by 
subduing the irritable state of the nervous system, but by increasing 
a healthier condition of the blood. No preparation of this important 
drug succeeds better than the ammonio-citrate or aromonio-tartrate, 
in doses of seven or eight grains thrice a day, dissolved in a gla^s of 
water. The headache occasionally following the nse of iron is readily 
prevented, and the success of the remedy insured by taking it directly 
after a meal, so that it may bo assimilated with the food. 

250- In a few obstinate cases, resisting all other treatment, I have 
prescribed colchicum with advantage. The influence of this remedy 
in often checking a long-continued formation of uric acid has been 
already alluded to (159), And in some cases, where copious deposits 
of oxalate of lime existed, they have, under the influence of this drug^ 

portion to those of alkalies as 0*350 to 216*725, «nd according to Gmhami tbe dif- 
fnsibilitj of acids was e.xtremely grcntp lliat of alkoUea very small We know tbat 
fn^e acid \a commoalj fouod as far as the middle of the ileum, notwkh&lAiidiiig the 
txcess of the pancreatic juice and the hile ; and ita use evidcntlj appears to be to 
protnotr^ the etidoatac^lic current from the cavity of the iote^tinei aud coiiiequently 
resorplioti of the soluble conslitiienta of the chyme. 
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become replaced by uric acid or urates, thus inducing a condition of 
urine much more amenable to treatment. The rationale of the action 
of colchicum is probably traceable, not to any specific power it exer- 
cises over any form of urinary deposit in particular, but rather in 
the influence it exerts over the secreting functions, controlling the 
action of the heart (on which it appears to act as a direct sedatiye), 
and consequently the capillary circulation, the very seat of secretion. 

The circumstance of the replacement of oxalate of lime by uric acid 
or urates, under the influence of the colchicum, may be regarded as 
evidence of its influence on the capillary system in inducing the forma- 
tion of normal products from the disintegration of effete and exhausted 
tissues during the process of secondary assimilation. 

261. Occasionally some very painful cases present themselves, in 
which all the symptoms above enumerated are present in an almost 
exaggerated form, the nervous system being excessively irritable. 
The patient often then presents the sallow aspect, the occasionally 
flushed face, and the emaciation so generally indicative of organic 
disease, yet on the most careful examination none can be elicited. I 
have repeatedly seen cases of this kind which gave me great anxiety, 
fearing that some serious lesion had escaped attention ; and yet, with 
the exception of the copious elimination of oxalate of lime with uri- 
nary extraction, no indication of disease could be elicited. The sub- 
sequent recovery of the patient (often indeed very tedious and pro- 
tracted), has, however, proved the absence of the dreaded organic 
mischief. Within these few days, I saw a gentleman from York- 
shire, who consulted me three years ago, with all these symptoms ; his 
onaciation increased at one time to such an extent he could hardly 
walk. He appeared to be almost poisoned by the oxalic acid circu- 
lating in his blood, and, although now quite well, the disease did not 
completely yield for nearly two years. 

252. I have selected the following cases merely on account of their 
illustrating the chief varieties of ailments in which I have met with 
the oxalate, mor^ than for the sake of pointing out the treatment. 
They may be regarded as illustrations of the set of symptoms most 
generally occurring in the cases in which large quantities of oxalate 
and oxalurate of lime appear in the system. It would be easy to fill 
a volume with accounts of cases of this kind ; but they would be quite 
out of place in a work of this character. I only trust that they will 
appear of sufficient importance to draw attention to the subject gene- 
rally, and to impress the profession with the fact of the very frequent. 
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and very generally overlooked, production of oxalic acid in the animal 
economy. 

I would beg to refer to a very excellent paper on the various symp- 
toms associated with oxaluria by Dr. Begbie, in the '^ Edinburgh 
Monthly Journal" for August, 1849. A paper of peculiar value, not 
less from the care evidenced in it in the observance of facts, than in 
the sphere of observation being so different from that from which my 
own experience has been drawn. 



ILLUSTRATIVE CASES. 

Case I. — Intense hypochmdrxasi^ ; emaciation; copious discharge of 
cryttah of oxalate oflime^ with excess of urea, 

Od Feb. 15th, 1842, I was consulted by Mr. W. Stonei in the case of a 
gentleman residing in a densely populated district in this metropolis. He 
was a remarkably fine man, about thirty years of age, of dark complexion, 
and whole expression strongly characteristic of deep melancholy; he was 
highly educated, and appeared to have painfully susceptible feelings. It 
appeared from his history that, until within the last four years his health had 
been excellent; at that time he contracted a sore, which was regarded as 
syphilitic, and so treated with, inter aHa^ abundance of mercury and iodine, 
which appeared to have aided in bringing on an extremely cachectic condi- 
tion. Partially recovering from this, he left England on an Eastern tour. 
During his wanderings he underwent treatment for what he regarded as a 
return of venereal symptoms, apparently only manifested by relaxation of the 
throat, producing a hacking cough. At the latter place he fell under the 
care of Dr. MacGuffog, who evidently took a very correct view of the case, 
and he received decided benefit from his treatment. At last, wearied and 
dispirited, with an irritable throat, bearing about with him what he regarded 
as a venereal taint, and tired with wandering, he returned to England, a prey 
to the most abject hypochondriasis. When I saw him, his naturally expres- 
sive countenance indicated despair ; he complained bitterly of the inefficacy 
of medicine, and seemed only in doubt whether he were doomed to die of 
syphilis or phthisis. The pulse was quick and irritable ; tongue morbidly 
led at the tip and edges, and covered in the centre with a creamy fur. He 
had lately lost much flesh ; he was troubled with a constant hacking cough, 
which evidently depended on an enlarged uvula ; for on examining the chest 
I could not succeed in detecting any evidence of disease. There was extreme 
palpitation, increased by eating and by exercise, much flatulent distension of 
the colon, with pain between the shoulders, across the loins, and over the 
region of the stomach ; extreme restlessness and nervous excitement, accom- 
panied every action. The bowels were inclined to be constipated ; urine co- 
pious; appetite rather voracious, but unsatisfying; skin acted imperfectly. 

Feb. 15th. — The urine passed last night was acid, pale, of specific gravity 
1'0295, contained much mucus, with abundance of flesh-colored urates in 
suspension. On warming a portion, so as to dissolve the latter, a very copi- 
ous crystalline deposit of oxalate of lime, in cvhoid crystals, was rendered 
beautifully visible by the microscope. A large excess of urea was present, 
the addition of an equal bulk of nitric acid rendering some of the urine placed 
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on a watc1i-g]a£s nearly solid in ten minutes, 
ing was precisely similar. 



The urine passed tHia nioru- 



R* Aeid. Nitrid dil, Acid. Hydmcblor. dil 
Zingib.j 3j. M. eajt ,^jp ter die. 



aa ^M ; Inf. Serpentariaj, |xj ; Syr. 



E« Ext, Aloes Pur., g^r. ij j Coof. Opil, gr. iij* M. ft, pil o, n. a* 

Allowed a blana natndous diet, with three glasses of old sherry daOy: no 
vegetnbles, butter^ or sagnr, 

27 til, — Continued the treatroent up to this date with very marked iuiproFc- 
njoutj bis expression was now cheerful; bowels acted freely and healthily; 
pain niueh less ; skin active; throat not so troublesome* — ^Pergat 

The night urine was now of lower specific gravity, being 1020, scarcely 
COD tain ing an excess of urea ; a slight deposit of urates was present, mixed 
with but a small quantity of oxalate of lime in crj^stals. The morning urine 
contained less of the oxalate. 

He continued this treatment patiently nnd pei'sistentiy until Mareli 20th, 
when he was so much better that he desired to take a country trip. 1 dL*- 
continued his medicines, and ordered hmi a mild tonic aperient occasionally. 

May Ut.— I a^ain kiw this gentleman. He had gained strentrth, flesh, 
and spirits; he only complained of occasional headache, and a dread of a re- 
turn of his ailment, and was anxioua to break through his reatnctlons of diet, 
The urine now cont^dned no excess of urca^ and was nearly free from oxalate 
of time. An occadomd aperient was ordered for hita. 

June 4th.— He again called upon me; he was free from diBease, and his 
most pressing evil seemed mther to arise from a lurking dread of phthisis 
than aught else. The urine was natural. 



Case XL — Intense lumbar pain /otlawin*/ exposure (o vokl ; dturesin ; t/re<fl 
hypochondriacs ; copwffs disf-harf/e rtf oxalate of lime fulhmmj^ and 
mtccecdcd ht/ uric acid tj ravel ^ excess of urea. 

Mr. F , set, 53j a gentleman residing in the suburbs, camo under my 

caro May 1st, 1S42, complaining of intense pain across the loins, so severe 
as to interfere materially with his comfort. From his history it appeared 
that the general health had been good; always had an excellent^ indeed often 
a voracious appetite, and been **a heavy feeder,** eating and drinkintr abuu- 
danlly^ but scarcely ever had been intoxicated* His life had been one of 
great activity, being daily, fur BeTeral houn^, out on boi^eback, or in his gig. 
Ten years ago he became the subject of severe irritative dyspepsia^ lasting 
about six months; from thif? he recovered, and remained tolerabiy well for 
four years, when he suffered a relapse, attended with severe pain in the left 
hypochondriuro, rcferredj by the late Mr, Vance, under whose care he then 
was, to flatulent distension of the colon, consequent on constipation. This 
pain had since been more or less constantly present, and was generally re- 
Ueved by an escape of flatus. About five years ago he went to Cheltenham 
on the outside of a coach, and got chilled. He soon becatno the subject of 
severe lumbar pain, which, although frequently vaiying much in severity, 
had now lc(l him. It was greatly increased by all indiscretions in diet^ and 
when absent, a hearty meal would at any tiuje bring it on ; when present, it 
completely crippled him. By making a powerful efifort he could sometimes 
manage to walk ; and this generally gave some amount of relief, although too 
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much exercise would always bring it on. He felt no increase of pain when 
riding on horseback, but a short drive on a coach would bring on a paroxysm 
of lumbar pain. Neither headache nor sickness had been present during the 
whole illness. The urine was generally turbid, and occasionally passed in 
larger quantities than natural. This gentleman had of late become subject 
to the most distressing hypochondriasis, looking at all occurrences as tinted 
with a coloring of melancholy or misfortune. So far as I could learn, the 
sexual powers had not become materially impaired. He had never had pains 
along the ureters, and inherited no tendency to calculus or gout. The tongue 
was tolerably clean, having in its centre a mere creamy layer. The bowels 
acted well. 

May 1st. — ^The urine passed last night was pale amber-colored ; it con- 
tained much mucus, was acid, did not coagulate by heat ; it contained in 
diffusion a large quantity of urates, which, on the application of heat, dis- 
solved, and left a copious deposit of lozenges of uric acid, mixed with coher- 
ing crystals of that substance in the form of crystalline gravel ; its specific 
gravity was 1*026; it did not coagulate by heat, but contained an excess of 
urea ; on the addition of nitric acid, it in a few seconds became filled with 
fine crystals of nitrate of urea. 

The urine passed this morning was of specific gravity 1*024, and in other 
respects resembled the night urine. 

R. Hyd. c OretA, gr. iss ; Ipecac. Pulv., gr. j. Ft. pilula o. n. s. 

Omit all beer and spirits, as well as fatty and indigestible articles of food. 
Plain diet, with animal food once daily. 

8th. — Much the same; the bowels had acted with copious bilious dis- 
charges ; pain still intense ; depression very great. The urine passed last 
night was of specific gravity 1*030 ; it was acid, pale, contained abundance 
of urates, which, by heat, disappeared, leaving, distinctly visible under the 
microscope, a copious deposit of oxalate of lime in minute octohedra, mixed 
with an abundance of nucleated epithelium : no uric acid. On the addition 
of nitric acid, the urine almost immediately solidified from the copious crys- 
tallization of nitrate of urea. 

The morning urine was of specific gravity 1*027. It contained a great 
excess of urea, and resembled the night urine in every particular, except that 
the urates were tinted with pink, and the crystals of oxalate of lime were 
much larger, being fine octohedra. 

B. Acidi Nitrici, ^iij j Acidi Hydrocblorici, ^vj, ter in die ex cyatho Inf. 
lupnli, snmend. 

9th. — ^The urine was sent to me ; that passed last night was healthy in 
color; quite limpid; sp. gr. 1*027. Under the microscope it appeared full 
of fine octohedra of oxalate of lime. That passed this morning resembled it 
in everything, save in its lower specific gravity, being 1*021. Both contained 
excess of urea. 

16th. — ^Yery much improved. He had been quite free from pain for 
several days; was in excellent spirits. He had taken more exercise, having 
been out rook-shooting the whole week, and been 'living well." 

Last night's urine was of specific gravity 1022. No visible deposit. 
Under the microscope a few small octohedra of oxalate of lime, mixed with 
'^ cylinders'' of uric acid, were visible. The specimen passed this morning 
was of sp. gr. 1*017, and contained still fewer crystals of the oxalate. 
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23d, — Appeared completely well in lienlth nod spirits; he wua now cheerful 
and free from pain. Tlie urine piissed tbis tuorning contained no oxalate ; 
had a bligbt deposit of uric lieid io loxetige^, bat mm still rEtlter Imi high in 
specific gravity, helns; l"024r» 

Oct. 2d| 1845. — ThU gentleman ugnin eume under my care, Imvrug en* 
joyed excellent health aiuce I had last seen him* He had become the Bub- 
ject of a " lit of gmvel/' ending in the pa&sage of seveml very minute uric 
acid calculi. 

Aug, 8th, 1850. — I again saw this patient laboring under irregular gout, 
from which he quickly recovered* 



Case III.^ — Irritalwe dt/apepsfaj ffasimrrhcea^ tjrmi emachiu/n and df^rtp^ 
Mion^ mraeious appcfii€j cnpiQins deposit of oxalate a/iime in lar(/e and 
W^li-drfincd crtfHah. 

M. W., set* S5, came under my care April 26th^ 1S42; a pallid ncrvona 
woman j had one (^hild nineteen months ago ; suckled it during nine months ; 
previous to this had suffered from four miscarriages, losing at each a large 
quantity of blood ; had no Icucorrhooa. Previous to her finst pregnancy her 
health had been excellent. During the last year she Had been rapidly losing 
flesh, and her energies were almost prostrate, the spirits beiuf^ intensely de- 
pressed. She had, for a long period ^ Buflbred from pain at the scrobiculus 
cordis and gastrorrhoea. For several months her most serious evil had been 
a fixed persistent pain across the loins; became much more intense by exer- 
tion, Ko evidence of uterine disease; bowels constipated ; appetite craving, 
and distressing, never being satisfied ; thirst great ; flatus en n si derable. 

2{]th. — Shortly after each meal a gush of limpid fluid rose from the ato* 
mach, which, in about nn hour after, was fulluwcd by the vomiting of tho 
meal in a semi-digested state, mixed with a considerable cjuautity of black 
grumous matter; bowels confined* 

Pil, Col. c. Hyd., 9aa, o. n» s- 

30th. — Bowels freely open ; vomiting considerable and distressing, accom- 
panied with great pain at the epigastrium. 

PU. Cai c, Opii, J ^ ante prandiam quotidie ; M.M. c. M*S., gas, c. Acid, Hy- 
droeyan. djL, tijv^ t d. 

May 5th. — ^Bowek freely open ; vomiting not so frequent; complained of 
severe pain, referred to the right side of the chest. 

Rep, MiaU 

R. Bismuth. THsmtratii, Conii foL, Sod^ Carbon, sic, Ha g. iv, t* d. 

10th* —Was suddenly seized last night with fainting, and severe pain in 
epigastrium. This was relieved by a little bnindy and water. After a short 
time sleep catne on, and ehe awoke somewhat relieved. The emaciation had 
rapidly increased during the fortnight. I now requested her to send me a 
Bpecimen of the urine passed in the evening. It was pale, of Bp. gr, l-OBO, 
acid, and turbid from the presence of flesh-colored urates. On eitposlng a 
portion to heat, the latter dissolved, and a white opaque deposit was left; 
this, under the microscope, was found to consist of oval epithcJial scales^ 
mixed with very fine and large octohedra of oxalate of lime. 
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Perstet in usa pnlveniin ; Ammoni® SesquicarboDatis, gr. iv. ; ex. Inf. Ser- 
pent,, ^ ; et Sp. Etb. Sulph. co., 5ss, ter in die. 

11th. — Passed a eood night ; no pain cither in back or epigastrium ; mnch 
headache ; bowels tnrice open from a dose of rhubarb she had taken this 
morning; motions offensive; no sickness since yesterday; felt comfortable, 
but weak ; urine clear ; oxalate of lime not so abundant. 

Mis. Efferrescens c. Syr. Papav., 3jy 4ti8 horis. 

12th. — ^Vomited yesterday after dinner ; passed a good night ; complained 
thb morning of pain all over the abdomen, and between the scapulas; bowels 
acting freely. 

Pergat. Fotus Papaveris abdomini. 

16th. — ^Decidedly improving ; could now bear on the stomach a light meal 
of animal food ; complained bitterly of pain across the abdomen, compared 
to a cord tightly drawn round it. 

R. Sp. Ammon. Arom., tijjxx ; Inf. Serpent., Sj ; Syr. Papav., 3j. M. ter in 
die. 

2l8t. — ^Improving; was gaining flesh and spirits; complained of gastro- 
dynia daily after dinner. 

Pergat Pil. Cal. c. Opii, j, bis die. 

27th. — Had gained strength enough to walk from Hoxton, where she 
resided, to my house; was very much better, but still had great lumbar pain. 
The urine was still of rather too high a density, contained an excess of urea, 
and tolerably copious deposit of crystals of oxalate of lime. 

B« Inf. Serpent, Jj ; Acid. Nitrici dil.. Acid. Hydrochlor. dil, aa ^v. M. 
ter die. Allowed to take some porter. 

29th. — Much improved; urine copious, pale, sp. gr. 1009. 

June 7th. — Convalescing; urine 1019, free from oxalate. 

13th. — Had suffered a slight relapse, attended with returns of lumbar 
pain, following her taking a glass of hard porter. This lasted but a few 
•hours; and she intended leaving town to recruit her strength in the 
ooiintiy. 



Cask IV. — Emaciation ; extreme melancholy y following great mental dis- 
tress; severe lumbar pain; great excess of urea, and discharge of oxalate 
of lime; remarkaUe gelatinization of the urine by heat. 

C. C, set. 39, a tall, thin woman, of fair complexion, presenting the 
appearance of great emaciation, came under my care on May 3d, 1842. 
She had been a widow four years ; had had two husbands, and lost both by 
phthisis ; this, with her depressed circumstances, had caused her to expe- 
rience great mental and bodily distress. She had had eight children, of 
which she had lost six. Menstruation still regular, but, to use her own 
expression, almost drowned in leucorrhcea ; bowels habitually constipated. 
She stated that she had for two years been gradually losing flesh ; but lately 
this had so increased as to amount to rapid emaciation. 'Her depression and 
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mekncholj were mtense, prokibly, however, partly arising fnmi her being 
dependent on dresB-making as the only means of snpport. For aomo months 
past she httd been the subject of almost constant " wearing*' pain across the 
loins, increasing by exeieise, and so severe at night as to prevent hef lying 
in tbe recumbent position* The pain was always increased by exercise. Her 
Dights were usually sleepless ; and if she did get a little rest, she started 
from It with the most frightful dreams. She had frequent palpitations, and 
pain about the epigastrium ailer taking food; no great amount of fiiitnlence^ 
tongue red at the tip and edges, white fur in the centre. 

Pil. Col c, Ufd^t ^'h ^^ ^* ^* 1 £^tnp, Bellftdonnre fegloni eordia. 

May 6th. ^ — The urine passed last night was of sp. gr* 1*027, acid, and 
turbid from holding urates in diffusion. On decanting the clear portion, 
and gently heating the opaque part, the urates dissolved, and left a copious 
deposit of microscopic oetohedra of oxalate of lime, and numeroua scales of 
oucleated epithelinm. No change was produced in this urine by heat. The 
speeimen passed this morning was of sp. gr. 1011, very pale and limpid. 
It became opaque on the application of heat ; the troubling not b<?ing re> 
moved by nitric acid. It scarcely contained a trace of oxalato of lime* I 
ordered all medicines to be omitted, for the purpose of watching the state of 
the urine for a few days. 

8th. — Bowels for three days had been conGned. She complained of a 
sense of diatension in the abdomen, and had for two days been confined to 
bed with intense headache, giddine:<g, and feverish exeltcment. 

Morning urine clear, 1*028, acid j no oxalate, 

Night urin€ contained a mucous cloud, 1022^ abundance of oxalate of 
ilme in octohcdral crystals, 

Pil Col c* Hyd* iji 6lis horis txd catharain, 

9tb. — Last night's urine turbid from the presence of urates ; felt very 
weak* 

Mist. GeaL Co., Sj ; c* Sp. Ammoa. Arom., i^xx, tar ia die. 
ISth. — Much the same ; constipation continued* 
Pulv. Jalapje Co., gj. o. m.s. 

lath. — No change for the better; bowels had acted well; she still fek 

wretchedly ill and depressed. 

The urine passed last night was of a density of 1*028, acid, pale, and con- 
tained in suspension the fawn-colored urates. On warming a portion, the 
urates dissoived, and the clear fluid soon let fall a white deposit, which, on 
decanting the still wann liquor, and e:sanunation under the microscope, was 
found to consist of various gized oetohedra of oxalate of lime, mixed with 
myriads of oval nucleated epithelial scales. During the application of beat, 
the urine underwent a remarkable change. It did not become opaque, oi 
coagulate, but assumed a gelatinous cons^istence, retaining its transparency. 
It then required ?iolent agitation to diffuse it through water. This effectj at 
tbe time new to me, I have since repeatedly observed, and it seems to chiefly 
arise from the urates combining with tbe water, thus forming a gelatinous 
hydrate. 

The morning urino was of sp. gr, 1^030, contained an abundance of epithe- 
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linniy bat no oxalate. Both specimens were loaded with urea, and were con- 
verted into nearly semi-solid crystalline masses on the addition of nitric acid. 

Rep. medicamenta. 

17th. — Improving ; bowels acted well, and leucorrhoea decreasing ; gene- 
nl health better ; the symptoms of uterine irritation had decreased with the 
lencorrhoea, but the want of strength, emaciation, depression, and seyere 
umbar pain, continued ; the oxalate of lime still abundant in the night 
urine. 

Acid. Nitric. Dil. ^xv ; ex Dec. Cinch., Jj, bis die. Ordered nutritious 
diet, avoiding vegetables and beer, weak gin-and-water at dinner. 

June 1st. — Had been, during the last week, completely free from lumbar 
pain ; this morning, apparently owing to an indiscretion in diet last even- 
ingy had a slight return. The urine passed last night just before going to 
bed was pale, of specific gravity, 10 15, contained abundance of epithelial 
scales, and no visible oxalate. 

Bep. omnia. 

5th. — The return of lumbar pain had been quite evanescent ; she was 
now quite free ; complained of debility and occasional headache ; still suf- 
fered from constipation ; skin acted well ; occasional feverish flushes, espe- 
cially in the evening. The urine passed last night had increased in specific 
gravity to 1*029; it was loaded with pale urates; it contained no oxalate 
of lime, and, by heat, underwent the remarkable gelatinization before 
referred to. 

Bep. Mistura — Sumat Pil. Col. c Hyd., ^ss, p. r. n. 

12th. — By taking the pills on alternate nights, a tolerably healthy action 
of the bowels had been kept up ; she was much improved ; the flushes were 
less frequent ; no return of lumbar pain ; merely complained now of not feel- 
ing quite strong. 

Inf. Serpentarise, Jj, t. d. Allowed a little porter. 

13th. — The urine passed last night was of a density of 1*028, healthy in 
color, contained no visible deposit, save a mucous cloud. The microscope, 
however, detected a considerable deposit of octohedral crystals of oxalate of 
lime, with an immense quantity of oval nucleated epithelial scales. 

Ordered to omit the porter. 

26th. — Felt quite well. The oxalate had again disappeared. 

Case V. — Rapid emaciation and depression; nervous palpitations; lumbar 
pain; excess of urea, and discharge of oxalate of lime. 

J. B., est. 81, came under my care June 3d, 1842. 

A tall and remarkably fine man, extremely emaciated, his cheeks hollow, and 
his whole appearance resembling that of a diabetic patient. He was a currier, 
and was exposed to extreme alternations of temperature, working in a half-bent 
position, without coat or waistcoat, in a shop through which were constant 
currents of air. He was unmarried, and bad been very irregular with regard 
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to vomen ^ for two joai^ he had been gradually losing fleah, gtrength, and 
spirits; his sexual powers had also rapidly declined, and now scarcely existed ^ 
he had frequent seminal emissions in his sleep, which left him weak, ex- 
hausted, and melancholy, during the ensuing day. Kegardini^ his previous 
habite, he considered he had beeo temperate, rarely getting intoxicated more 
than twice a week, and then on porter or ale* During two months hb 
decline had been rapid,- — tk/aciiis descensus. He had now an almost coustaut 
headache, a constant aching pain across the loins, a s^^nse of sinking at the 
stomachy as if, to use his own expression, ho had no inside, frequent chilli, 
with cold clammy sweats, succeeded by fevorbh flushes ; tongue red at the 
tip and edges, with a white central fur ; frequent giddiness j his memory 
had been for some time failtng. His nights were wretchedly restless, gene- 
rally tossing all night from side, in vain endeavoring to sleep, and if he 
slumbered, ho awoke as fatigued as when he retired to rest j appetite bad j 
no thirst; frequent palpitation and flatulence ; pulse small and irritable ; no 
chest disease. 

Samat Puk. Rhsei Sal in., 3J, eras mane. 

5th. — Bowels acted once yesterday from the powder ; hands tremulous* 
The urine passed last night was deep amber*color, acid, of a density of I 030, 
no vis^ible deposit ; by microscopic examination, however, myriads of splendid 
octohedrai crystals of oxalate of Hme became visible. On the addition of 
nitric acid to the urine^ a copious formation of crystals of nitrate of urea 
oceurred. 

The urine passed this morning was paler, acid, of a density of 1*025, and | 
contained less oxalate and urea. 

PiL Coh c. Hyd., ij,o. n, s. j Acid. Nitric, dilut., ^xv, terdie, ex. Dee. Cinchonre^, 
%]. Natriiious diet, light pudding dailyj no beer, weak brandj^and^ water ai i 
dioner. 

ISth,^ — Bowels acted thrice daily; motions offensive and dark-eobred ; 

eoniplaiued greatly of palpitation of the heart. 

Rep. Mist. c. Inf. Serpeatariie, vice Dec Ciochonae. 

The urine passed last night was deep amber-oolored, of »pecifio gravitj 
1*028; the microscope detected myriads of smaller octohedra than nefoie. 
The morning urine was of a density of 1*018* 

28th. — A^crj much improved j rested better at night; no lumbar pain; 
great sense of sinking at the scrobieulus cordis. Night urine, 1'026, de- 
posited phosphates by heat, and contained numerous minute crystals of oxa- 
late of lime. Morning urine 1 026, like the night specimen j hut did not be- 
come opaque by heat. 

M, Fern Co., Jj ; c. Tr. Lytlie, wRx, b. d. 

July 2d* — Improving; seminal emissions ceased. Still copious octohedm 
in the night urine, which was of the density 1-025* 

Sum at. Vin. Colch., ^x, es* Mist. Gent C3o., 5j, b* d, 

10th. — So much better that he was anxious to leave London on a long 
journey ; the urine was now free from oxalate* 
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Case VI. — Discharge of oxalurate (?) of limey apparently succeeding to 
mechanical injury. 

D. M , 83t. 48, came under my care May 25, 1842 : a pallid-looking 

man, with a face, although not remarkably attenuated, presenting a gaunt, 
hollow aspect, with a slight hectic flush over each cheek bone ; engaged up 
to the age of 82 as a ship's carpenter, in vessels chiefly in the Mediterranean, 
and once in a privateer on the American coast ; during this time his life was 
one of great intemperance, drinking rum abundantly. Since he had left the 
navy he had worked as a cabinet-maker. In 1831, whilst lifting a heavy 
weight he experienced a <' wrench" across the loins, the effiects of which in- 
jury, although apparently not severe at the time, had ever since, more or 
leaSi annoyed him ; although his general health, up to the last year, had been 
tolerably perfect. 

His chief ailment now consisted in a gradual, but persistent loss of strength 
and health during the last twelve months, during which period he had lived 
more regularly than previously. He was very low-spirited ; his memory had 
of late become defective ; perspired freely on the slightest exertion ; had 
frequent nausea at the sight of food ; appetite bad ; no pain in the stomach 
after the meals ; no acid or bitter eructations ; great and frequent flatulent 
distension. His nights were wretched and restless. During the last year, 
a fixed and constant pain across the loins had distressed him ; this he could 
succeed in walking off for a time, but fatigue would eventually increase it ) 
the bowels had, of late, been relaxed, acting three or four times a day, the 
motions being dark and fluid ; his sexual appetite and powers had of late 
rapidly declined; frequent involuntary seminal emissions appeared at night; 
the tongue was clean, vividly red, and polished at the tip and edges ; pulse 
full and hard, but jerking. The urine passed on the night of May 25th was 
dear, amber-colored, acid, of specific gravity 1*017, and contained no visible 
deposit ; a drop of the lower stratum of the urine, afler repose, was full of 
dumb-bell crystals, which were hard and somewhat gritty, unaltered by boil- 
ing acetic acid, but readily soluble in nitric and hydrochloric acids. The 
specimen passed in the morning resembled the last ; was of the density 
of 1.012 ; it let fall a slightly cloudy deposit by repose, which, under the 
microscope, was found to be make up of myriads of minute cuboid crystals of 
oxalate, mixed with a very few dumb-bells. 

B. Acidi Hydrochlorici, ^iij; Acidi Nitrici, 3j : Mist. Camphorse, .^iiiss ; M. 
capl. cochl. j, miD. ; ex. Inf. Anthemidis, 3i8s, ter die ; Sumat. Pil. Hydr. 
Cblor. Co. gr. v. o. n. He was ordered to wear a flannel bandage roand 
the loins, to keep to a bland nutritious diet, omitting all fermented 
liquors. 

27th. — Night urine clear, amber-colored, no visible deposit, 1016, very 
acid, no opacity by heat ; some white pearly granules became visible by re- 
pose, which consisted of cohering dumb-bell crystals. Morning specimen 
pale, contained mucous clouds, with some flakes of uric acid mixed with 
cohering dumb-bells. 

Jjine 2d. — Notwithstanding the warm weather, he had not perspired so 
much as usual; bowels acted once daily ; motions dark and tolerably healthy ; 
urine in less quantity; that passed at night, 1*019, pale, and had a copious 
deposit of '^ cylinders" of uric acid, mixed with lozenges and rosettes, nearly 
free from oxalate of lime. The morning specimen was 1*018 in density, and 
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perfect! J resembled that passed at night. He got better nights* rest ; lambar 
pain gtill severe, but oltt>gether felt Rtron|rer. 

9th. ^-Tongue not so vividlj red ; gums slightly affected. Has been drink- 
ing elder, wbich not iippeartng to disagree, I have permitted him to continue. 
The night urine is of density 1 024, and contained a curious dei>osit of nrio 
acid- 
Rep. Mi fit.; oraHte pil. 

23d. — Improving lutinlfestfy in genera] healih ; noeiekness; bowels acted 
welJ. Night urine 1'018; tnorning lQ15i no vifiible deposit; felt onlji 
weak and nervoui*. 

Zioci Sulpb., gr, sa*^ c< Cont Opii gr. iij, formft piluL, ter die* 

30th — Convalescing ; had now only a pain in the back^ chiefly confined to 
the spine, from the first lumbar vertebra to the snerum ; this was not constant, 
hut came on after fatigue in the evening; still complained of frcfjnent in- 
voluntary seminal emissions at night. He waB ordered to continue hb zinc, 
and to have cold water copiously applied in a atream from a kettle over the 
genitals and loins twice a week, 

Casb TII,^ — Copious sft-rfdoji o/oxahtc of lime; op^r-lttctatian ; prolmbi^ 
exuience ofcalcuhis in the ri^ht k ninety, 

M, R,, eet. 37, ciime under my care, December 14, IS43 j a pallid, thin 
woman, the mother of two children j had been for years ailing from vague 
pains connected with irritable uterus. Eighteen yearn ago, whilst in i?ervice, 
she received a violent blow in the right hypochondrium, and had never since 
been free from more or less persistent pain in that region, extending to the 
right kidtiej. From the period when she received the blow, she had, at each 
return of the catameniaj been jaundiced, and was generally relieved by spon- 
taneous bilious TOuiiting. Every two or three months she suffered severe 
paroxysms of pain in the region of the right kidne;y, lasting three or foni 
days, and relieved by a copious discharge of very tnrbid nrinOj attended mth{ 
great irritability of the stomachj no hoematuria. After one of these attacks 
she brought me the urine. 

jVitfht uritif — pale, acidj specific gravity 1*025, with a copious deposit of 
umtes, which vanished on the application of heat, and lefl undissolved an 
immense nuiuber of the largest dumb-bell crystals 1 ever saw, 

MQnnnif urine — clear; by heat a scanty depiisit of phosphates fell; much 
epithelial debris ; no ostalate. Ordered her a generous diet, and to wean her 
infant, who was thirteen ntontha old ; no medicine. 

December 18 th.^ — Had suffered much from sickness; pains over the right 
kidney less deiincdj bowels acted well; felt extremely we;ik and depressed; 
probably owing to overdaetution. 

R* Acitli Nitriei, 5j. 

Hjdro chloric i, ^i^s, 

Int Gen liana; co,, §ibs. M. Ft. ^tta^, 
L'apt. coch.p j» parv. ter die ex aqua^ cjatbo. 

She continued this treatment persistently until February 20tb ) the oxalate 
of lime gradually disappeared, and she appeared tolerably wdb < 

I again saw this patient in June; she had still frequent returns of renil 
suffering, with occasional discharge of oxalate of lime; her general health 
remained goocL There was but little doubt of the existence of a calculus of 
oxalate of lime in the right kidney. 
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CHAPTER X. 

CHEMICAL PATHOLOOT OF THE BARTHT SALTS. 

{Phosphuria.) 

(Phosphate of Lime, Ammonio-phosphate of Magnesia, and Carbonate of Lime.) 

Phosphatic Salts in Urine, 253 — Earthy and Alkaline Phosphates, 254 — Diagnosis 
of, 255— Chemical Constitution of, 257 — Phosphate of Lime, 258 — Appearance 
of Deposits, 259 — Deposition of Phosphates bj Heat, 261 — Appearances of Phos- 
phatic Urine, 263 — Microscopic Character of Deposits, 264 — Pathological Indi- 
cations of Phosphates generally, 265— Of Triple Salt, 266 — Occurrence of, with- 
oat Organic Disease, 268 — In Extreme Old Age, 269 — Deposition of Phosphates 
during Convalescence from Acute Disease, 270 — During Fever, 271 — During 
Insanity, 272— Mixed Phosphates, 273— With Alkaline Urine, 274— State of 
Urine in Paraplegia, 275— Mr. Curling's Explanation, 276 — Dr. Snow's, 277 — 
Occurrence of Phosphates in Diseased Bladder, 279 — Formation of Calculi, 281 
—General Indications of Phosphatic Deposits, 282 — Secretion of Phosphates of 
Lime by Mucous Surfaces, 284 — Therapeutic Indications of Phosphates, 285 — 
When Complicated with Acute Dyspepsia, 286 — With Irritable Stomach and 
Emaciation, 288— With Oxaluria, 289— With Marasmus, 290— Uncertain Action 
of Acids, 292 — Case Ending in Calculus, 294 — With Diseased Mucous Mem- 
brane of Bladder, 295 — Deposit of Carbonate of Lime, 298 — In the Horse, 299 — 
OfSilicic Acid, 300. 

253. We have already seen that a considerable quantity of phos- 
phoric acid is excreted from the blood by the kidneys in the course of 
twenty-four hours, divided between four bases, soda, ammonia, lime, 
and magnesia, forming, in all probability, the three following salts, 
whose composition has been already pointed out : — 

Ammonio-phosphate of soda. 
Phosphate of magnesia. 
Phosphate of lime.* 

* To these salts must be added the neutral and acid phosphates of soda, the pre- 
sence of which is asserted by Robin and Verdeil, and confirmed by Dr. Hassall. 
Lehmann states, on the subject of the presence of ammoniacal salts in the urine, 
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The first of these is readily soluble in water, and on the hypothesig 
I have Tentured to suggest (81), is of importance as the solvent of 
one acid^ and probably is indirectly the source of the acidity of urine* 
The other two salts are nearly totally iesuluble, although the presence 
of a very minute portion of almost any acid, even the carbonic, ena- 
bles water to dissolve a considerable quantity. They are besides 
soluble, to a certain extent, in hydrocblorate of ammoniji, and possi- 
bly may sometimes exist in the urine thus dissolved. In healthy 
nrine^ the earthy phosphates are held in solution by the acid of the 
superphosphates, produced by the action of uric (or hippuric) acid 
on the tribasic alkaline salts (79); and these are also, according to 
Endcrlin,*^ capable of dissolving a certain quantity of phosphate of 
lime. The physiological source of the phosphates has been already 
pointed out. 

254. It has been already stated that the earthy phosphates are 
always abundant after a meal, and that the reverse applies to the 
alkaline salts (109). Phosphoric acidj it must he recollected j may be 
excreted in large c^cccss without forming a deposit, in consequence of 
its being combined vritb an alkaline base, and heuee when the secre- 
tion of an excess of plioaphoric acid is to he looked for^ it can by no 
means be indicated by the amount of earthy salts deposited^ There 
is always three or four times more phosphoric acid^ in a given speci- 
men of urine in the form of a soluble alkaline salt, than is precipitated 
as an insoluble earthy compound. Indeed, the presence of an excess 
of lime and mngncsia has more to do with determining a deposition 
of insoluble phosphate than an excess of phosphoric acid. Still, a 
large amount of valuable information can be obtained by observations 
founded on the deposits of earthy phosphates, and as in very many 
cases the circumstances under which these salts are deposited often 
constitute the elements of various diseases, the quantity of phosphatic 
deposits becomes of very great importance. 



DiaffnoMig of the Earthy PhoBphates, 

255. Deposits of these salts are always white, unless colored with 
blood; soluble in dilute hydrochloric acid, and insoluble in ammonia 

tbat the hjdroclil orate of ammonia, jtkmphak of soda and ammonia^ and phoaphati? 
of miig-nesin and ammoiiiti^ do not oet!ur \n Ireali urine » The experimtnt* upon 
which this opinion %% foundcil I have prevmuslj given. 
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or liquor potasses. On heating the urine, the deposit undergoes no 
further change, except agglomerating into little masses. Mucus, pus, 
and hlood, are often present in the urine, and mask the chemical 
characters of the deposit. 

256. If a very tmall quantity of a solution of sesquicarhonate of 
ammonia he added to a large quantity of healthy urine, the mixture 
becomes turbid from a deposit of the triple phosphate, mixed with 
some phosphate of lime. On placing a drop of this turbid urine 
under the microscope, myriads of minute prisms of the triple salt 
(264), mixed with amorphous granules of the phosphate of lime, will 
be seen fioatmg in the fluid ; these readily disappear on the addition 
of a drop of almost any acid. As these earthy salts are insoluble in 
water, it is evident that they must be held in solution in the urine 
by the free acid which generally exists. If from any cause the quan- 
tity of solvent acid falls below the necessary proportion, the earthy 
phosphates appear diffused through the urine, disturbing its transpa- 
rency and subside, forming a deposit. Hence, whenever the urine is 
alkaline, phosphatic deposits are necessary consequences. If urine 
be secreted with so small a proportion of acid as barely to redden 
litmus paper, a deposit of triple phosphate often occurs within a few 
hours after emission ; a phenomenon probably depending partly on 
the influence of the mucous matter present, which, readily undergoing 
change, acts like a ferment, induces decomposition of urea, and the 
formation of carbonate of ammonia (274), which, by neutralizing the 
solvent acid, throws down the phosphates. The precipitation of the 
phosphates thus takes place in a manner analogous to that in which 
carbonate of lime is thrown down, the action being, however, here 
limited to a neutralization of the free acid ; indeed, where phosphate 
of lime forms the great bulk of a deposit, a certain portion of carbo- 
nate is generally present. 

The triple phosphate which is precipitated artificially from urine 
by means of a very small quantity of sesquicarhonate of ammonia, 
and which occurs spontaneously in prismatic crystals (264 A), is a 
neutral salt, and may coexist as a deposit with a very sensible acidity 
of the supernatant urine. It by no means follows that the existence 
of a deposit of this salt involves the necessarily alkaline state of the 
urine. 

257. There is, however, another triple phosphate produced artifi- 
cially by the addition of an excess of ammonia to urine, and which is 
of frequent occurrence in the fluid when in an alkaline or putres- 
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cent condition. This differs from the former salt in containing an 
excess of base, and cannot possibly be present in urine which exerts 
the sliglitest acid reaction on litmus paper- The crystals are quite 
characteristic, being invariably stellar or foliaceous (264 D). This 
ialt is termed the basic phosphate, but the chemical distinctions be- 
tween this and the prismatic salt are very unsatisfactory, I am aware 
of hut one chemist who has given formula for the two salts, but in a 
manner ao opposed to the known habitudeB of phosphoric acid as to 
authorize their rejection. The composition of the amtnonio-phosphate 
of magnesia previously given (106) applies to stellar salt. The pro- 
h(Me constitution of the two salts is — 

la the neutral op prismatic aalt (dry) = (HOjNH^OiM^Uj+PiOft. 
In the baalc or stellar salt (drj) ^ (NH^O.SMgUj+PA^ 

258* The phosphate of Ume, which is often precipitated with the 
neutral, and always with the basic triple salt, is not quite so readily 
soluble in very dilute acids as the two latter, and heneej when a mixed 
deposit of the calcareous and tnagneslan phosphates exist, the phos- 
phate of lime is but slowly acted upon when digested in very dilute 
acetic acid, which readily dissolves the magnesian salt. When the 
triple or calcareous phosphates are separately exposed to the heat of 
a blowpipe flame, they fuse with great difficulty, and not until the 
heat has been urged to the utmost Tfj however, the phosphate of 
lime is mixed with a triple phosphate in about equal proportions, 
they readily melt into a white enamel These mixed salts constitute 
what is hence termed the fusible calculus, and they can be readily 
detected by this property in concretions; a character very available 
in the examination of gravel and calcuH, as the two phosphates gene* 
rally occur together, 

259* The physical appearance presented by deposits of the earthy 
phosphates varies extremely \ sometimes, especially when the triple 
Bait forms the chief portion of the deposit, it falls to the bottom of 
the Tessel as a white crystalline gravel. If but a small quantity of 
this substance be present, it may readily escape detection by remain- 
ing for a long time diffused through the urine; after a few hours' 
repose some of the crystals collect on the surface, forming an irides- 
cent pellicle, reflecting colored bands, like a soap-bubble, or a thin 
layer of oil. If, then, the lower layers of the urine be placed in a 
watch-glass, and held obliquely over the flame of & candle or any 
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Strong light, a series of glittering points will become visible from the 
reflection of light from the facets of the minute prisms of the salt. 

The phosphates will often subside towards the bottom of the con- 
taining vessel like a dense cloud of mucus, for which they are fre- 
quently mistaken. Not unfrequently they will, in very alkaline urine, 
form dense masses in the urine, hanging in ropes like the thickest 
puriform mucus, from which it is utterly impossible to distinguish 
them by the naked eye. Their disappearance on the addition of 
hydrochloric acid will at once detect their true nature. Where, as 
frequently occurs, a large quantity of ropy mucus, pus, or blood, 
coexist with the phosphates, no mode of investigation can be so satis- 
factory as the examination of a few drops of the urine between two 
plates of glass, by the microscope, when the characteristic crystals 
of the phosphates are readily recognized (264). 

260. The phosphates are occasionally found mixed in a deposit 
with urates ; in this case the latter is always of a pale variety, and 
nearly white. It has, indeed, been stated that when urine deposits 
pale urates, it indicates a tendency to the deposition of the phos- 
phates. This remark is so far true, that as phosphatic urine is usu- 
ally very pale, it would follow, as a necessary consequence, that any 
urate deposited from it would be nearly white, from the absence of 
coloring matter to tint it of any other hue. Beyond the fact, then, 
that white urates are deposited by pale urine, and that phosphatic 
urine is often scarcely colored, I am not aware of any circumstance 
authorizing the belief of any necessary connection between them. 



State of Urine depositing Earthy Phosphates. 

261. It is, as we have seen, by no means necessary for urine to be 
alkaline for a deposit of phosphates to exist (256) ; indeed, in the 
majority of cases, urine which deposits the triple phosphate is acid at 
the time of emission. This may appear rather paradoxical, when we 
recollect the ready solubility of triple phosphate in a very weak acid ; 
but admits of a ready explanation, when the fact that a fluid may 
redden litmus, and still contain no uncombined acid, is borne in mind. 
Thus, some neutral salts redden litmus paper, and yet contain no 
free acid. And this fact may in some cases explain the occasional 
acid reaction of urine, where deposits of phosphates exist. It has 
been rendered very probable, by the interesting experiments of my 
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colleague, Dr* Rees,*^ that hjdrochlorate of aiDinonia* may in some 
instances be really the solvent of the earthy phosphates when in 
excess, as they are to a certain extent soluble in solutions of this 
salt. These solutions possess the very remarkable property of be- 
coming opaque by ebullition, from a deposition of a portion of the 
earthy salt. The very same phenomenon often occurs in nrine which 
contains an excess of phosphates. Indeed, it is not unfrequcnt to 
meet with urine which does not contain any visible deposit, and yet 
on the application of heat appears to coagulate, not from the presence 
of albumen, but from the deposition of earthy phosphates* The ad- 
dition of a drop of nitric acid immediately dissolves this deposit^ and 
distinguishes it from albumen (315)* A different explanation to this 
phenomenon has been offered by Dr. Hargrave Brett/'' and undoubt- 
edly is perfectly true in some cases. Dr. Brett's explanation is 
founded on the solubility of phosphates in water impregnated with 
carbonic acid. It has been long known that carbonic acid frequently 
ejcists in a free state in the urine, and in a large number of specimens 
examined by Dr. Brett and my&elf we succeeded in readily isolating 
it These experiments were made several years ago, in consequence 
of our having noticed some curious phenomena presented by the urine 
of a student at Guy's Hospital (since dead), a pupil of the late Mr- 
Bryant, of Kennington, This gentleman, in endeavoring to raise a 
heavy sack of Epsom salts, strained his back, and soon after fell into 
a state of marasmus, with occasional hectic^ which ultimately ex* 
hausted him. During the last six months of his life he passed a very 
large quantity of pale acid urine, which, by keeping, soon became 
alkaline. This urine was limpid when first passed, but became 
opaque as soon as it had cooled, still, however, retaining its acidity, 
so that the deposition of the phosphates did not necessarily depend 
upon the development of an alkali. On warming the fresh urine an 
evolution of carbonic acid gas took place, accompanied by a deposi- 
tion of phosphates. When two portions of the fresh urine were placed^ 
as soon as passed, in separate bottles, one being left open^ the other 
closely corked, the urine contained in the latter remained transparent, 
and that in the former became opaque. 

262. Another explanation of the precipitation of the earthy salts 
by heat has been proposed by Dr. B. Jones.*** He baa shown^ that 
if to any urine rich in phosphates, as that passed shortly after a full 

* The preieace of this salt la freah orioe, as previously stated, m doubled by 
Lehmann^ 
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meal, a minute portion of an alkali, or of common phosphate of soda 
(tribasic) be added so as to neutralize any great excess of acid, the 
subsequent application of heat produces a precipitation of the earthy 
salts. If, therefore, a more than average proportion of the latter 
exists in a barely acid urine, their precipitation by heat would appear 
to be a necessary consequence. 

268. The urine, in cases where an excess of phosphates of either 
kind exists, varies very materially in its physical character. Certainly 
no general rule can be assigned for the color, density, or quantity of 
the urine secreted in these cases, taking them in a mass ; although 
I think there are certain facts connected with the presence of the 
phosphatic deposits which serve to connect the color and quantity of 
the urine with the pathological conditions producing, or at least co- 
existing with them. 

As a general rule, where phosphatic deposits, whether magnesian, 
calcareous, or both, exist for a considerable time, the urine is pale, 
often whey-like, generally secreted in very large quantities, and of 
low specific gravity (1*005 — 1*014). This is especially the case where 
organic lesion of the kidneys exists. On the other hand, when the de- 
posits are of occasional occurrence, often disappearing and recurring 
in the course of a few days, the urine generally presents a deep 
amber-color, and is not only of high specific gravity (1-020 — I'OSO), 
but often contains an excess of urea, and presents an iridescent pel- 
licle on its surface by repose. This is especially the character of the 
phosphatic urine secreted under the influence of some forms of irrita- 
tive dyspepsia, and where the phosphates themselves may be traced 
to mal-assimilation. A considerable quantity of prisms of triple 
phosphate are often found in the urine entangled in the meshes of a 
mucous cloud. This frequently occurs in the urine passed after an 
indigestible meal, especially after eating a large quantity of bread, 
and will often be observed for a day or two and then disappear. 
Again, phosphatic urine may be met with, varying from a pale 
whey-like hue to deep brown or greenish-brown, exceedingly fetid, 
generally but not constantly alkaline, and loaded with dense ropy 
mucus, often tinged with blood, and in which large crystals of the 
triple phosphate and amorphous masses of phosphate of lime are 
entangled. This variety is almost always met with, either under the 
irritation of a calculus, or even of a catheter worn in the bladder 
(277), or where actual disease of its mucous lining exists. 
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3Itcro8Copk Cliaraeters of Earthy Phosphates. 

264. A. Prhm9 of Neutral Trifle Phosphates. — These are always 
exceedingly well defined, the angles and edges of the crystals being 
renaarkabj sharp and perfect (Ftg, 51), The triangular prism is the 
form most frequently met with, but it presents every viinetj in its 
terminations. These are sometimes merely truncated, often bevelled 
offj and not utifrequently the terminal edges are replaced hy facets. 

I scarcely know a more beautiful microscopic object than is afforded 
by a well-marked deposit of this salt. The different degrees of trans- 
parency presented by these crystala are \*ery remarkable ; generally 
they are so transparent as to resemble prisms of glass or crystal ; 
sometimes presenting an enamel-like opacity, so that they can only be 
viewed as opaque objects. This change may be artificially efi*eeted 
by exposing the transparent prisms to a boiling heat. When pre- 
served in balsam^ they depolarize light, exhibiting a beautiful series 
of tintSj when the axes of the tourmalines or calc-spare are crossed io 
the polarizing microscope. 

B. Simple Stellm of the Neutral SalL — These are in fact minute 
calculous concretions, and are generally composed of acienlar prisms 
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Fisr. 52. 




cohering at one end, so as to represent simple stellee (Pig. 52). Not 
unfrequently they adhere so closely and are so crowded as to resemble 
rosettes. I have repeatedly seen small prisms crystallized like uric 
acid on one of the fine transparent hair-like bodies which are of fre- 
quent occurrence in nrine (fibrinous casts of tubules). The crystala 
of the phosphatic magnesian salts are invariably colorless, never pre- 
senting the yellow or orange hue of uric acid. 
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C. Penniform Crystals of Neutral Salt.* — This very elegant 
variety of the neutral magnesian phosphate has occasionally fallen 
under my notice, and has occurred in a very few cases. It presents 
the appearance of striated feather-like crystals, two being generally 
connected so as to cause them to resemble a pair of wings (Fig. 53). 
I cannot give any satisfactory explanation of the cause of this curious 
and elegant variety, nor whether these crystals differ in any way 
ohemically from the prismatic form. The few specimens I have met 
with occurred in acid urine. 

D. Stellar and Foliaceous Crystals of Basic Salt. — This variety, 
as I have already stated, cannot generally be regarded in any other 
light than as a secondary formation taking place out of the body. 



Fig. 63. 



Fig. 54. 





When rapidly formed, this salt generally appears in the form of six- 
rayed stars, each ray being serrated, or irregularly crenate, often 
runcinate, like the leaf of the taraxacum (Fig. 54). This, however, 
presents several subordinate varieties, depending, in all probability, 
upon accidental circumstances. When this salt is more slowly formed, 
as on the surface of the urine in pregnancy, it presents large and broad 
foliaceous laminae, often so thin and transparent as to escape notice 
altogether, especially if viewed in too strong a light. I have, indeed, 
often overlooked them until I illuminated the specimen under the 
microscope with polarized light, when they start into view elegantly 
tinted with colors, in which pink and green are the most prominent. 
E. Phosphate of Lime. — I have never seen this salt in a crystal- 
line form, but it has been said to occur in irregularly crystallized 
masses.^ In all the specimens I have examined, no appearance of 

* Dr. Hassall states, in the April number of the " Lancet," for 1853, that the 
penniform crystals are composed of phosphate of lime, and do not occur in fresh 
urine. 
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Structure could be detected; the phosphate either resembling an 
amorphous powder, or collected in roundish particles often adhering 
to prisms of triple phosphate. The gedinients of this substance are 
remarkably opaque, so that when e?en a minute portion is examined 
between plates of glass^ the layer^ however thin, and white by reflected, 
always appears yellow or brownish by transmitted light. 

RobiE and Verdeil, in the twenty-ninth chapter of the second 
volume of their valuable work, state that the neutral phosphate of 
soda {2NaO,IIO,PhO,,20HO) is met with, without exception, in all 
the solids and fluids of the system, and ihat human urine contains 
both the neutral and acid phosphate of soda. Having remarked that 
the chemical study oF the phosphates had not attained the same 
degree of precision as the study of other inorganic substances, and 
that the mode of proving their presence from their ash was subject 
to doubt, give directions for crystallizing the phosphates, for which 
purpose the non -cry s tall izable substances must he eliminated. When 
once the phosphatic crystals have been obtained, it is easy, from 
their size, to study their form and determine their chemical relation, 
*^When we decant the fluid from highly concentrated urine to sepa- 
rate the saline deposit, and add to it absolute alcohol, crystals of the 
neutral phosphate of soda are slowly deposited upon the sides of the 
vessel. These are tables derived from the rectangular, or right rbom- 
boidal prism, with truncation of their edges. Sometimes these tables 
are irregularj and variously striated upon their surfaces. They polar- 



Fig. 65- 



Fig. 5G. 





he light, and the last forms, especially, give colors the roost remark- 
able for their tint and intensity. It is easy, with a little practice, to 
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distinguish these from all other urinary crystals, and, ahove all, from 
the acid phosphate." 

In the following chapter they treat of the acid phosphate of soda 
(NaO,12HO,PhO«,2HO), which, as yet, has only been found in the 
urine. The modes of transformation of the three phosphates are 
noticed, and the probability that the acidity, alkalinity, or neutrality 
of urine may be due to the presence of one of them. They give the 
following directions for its preparation. 

Add Phosphate of Soda, — " Extraction, — This salt may be ob- 
tained crystallized in the urine by following the same method as indi- 
cated in the treatment of the neutral phosphate of soda. Three or 
four days after the crystallization of this latter salt, there are depo- 
sited crystals which are much more soluble in water ; and their depo- 
sition may be hastened by adding ether to the liquor already treated 
with absolute alcohol. These crystals, from the mode of truncation 
of their angles, or the sides of the base, appear to be derived from 
the rectangular, or right rhomboidal prism. The truncation usually 
makes almost the whole of the base. The forms of these crystals 
vary but little : they are either prisms or tables. They are very trans- 
parent, and their faces can only be well discovered as they turn upon 
themselves under the microscope. They generally adhere to the side 
of the vessel, and are rarely well formed. They are flattened and 
incompletely formed on the side adhering to the vessel." (Robin 
and Verdeil, ii, 840.)* 

♦ The accompanjing plate (Fig. 57), represeuU the long, slender crystals of the 

Fig. 57. 




phosphate of magnesia, observed in the urine of a man who was taking the hypo- 
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PaiJiologieal Indications of the Phosphates* 



265. The persistent occurrence of deposits of the earthy phos- 
phates in the nrme, roust be regarded as of serious importance, always 
indicating the existence of important functional, and, too frequently, 
even of organic mischief* One general law appears to govern the 
pathological development of these deposits, viK., that they always 
exist simultaneously with a depressed state of nervous energy, often 
generalj rarely more local, in its geat. Of the former, the result of 
wear and tear of body and mind in old people, and of the latter the 
eflects of local injury to the spine, will serve as examples. It is true, 
that in the mQJority of these cases there is much irritability present, 
there ia often an excited pulse, a tongue white on the surface and red 
at the margin and tip, with a dry, often imperspirable, occasionally 
hot skin. Still it is irritability with depression, a kind of erethism 
of the nervous Ey^t^m^ if the expression be permitted, like that ob- 
served after considerable losses of blood* The pathological state of 

aalpbite of ioda for BarcintD vcntrietjli. Th« urine waa dear, dkiiUiie, turuiug 
turmeric paper browQi and eoutainecl ibe erjatala in large quantities. They were 
verj similar ta those mentioned by Dr, Hasaall in tbe " Lancet,"* In Dr. Haa- 
&&]Vb caae the patient waa also the subject of sarcinoe ventrical I, aisd mm treated 
bj the hypo-sulphite, but I do not kuow whether he was taking it at the time when 
the tirine was exomitto4 '* In this ciusej the deposit of earthy phc*sphttte5| uj^unlly 
ao abundant iu the night excretion, esaniined bj the naicroscope, was fuund hi one 
sample to consist chie% of a great number of long and slender erysta^ slretching 
right acrosa the field of tisjoh, pointed at either extremity, frequently split or 
diTided into smaller secondary crjatala, and more or le^a aggregated into bundles^ 
The deposit procured from another sample consisted principally nf the same crys- 
tals, although they were very much larger, and of somewhat a different ahajH^, 
Their ibrm^ as nearly as could be ascertained, was that of a six-sided prism, the 
extremities being usually pointed| and furnished with two unequal facettes, not 
un&equenlly the ends were truncated, and occasionally oblique. The deposit was 
examined chemically more than once^ both by Dr. Hasaall and Dr. Letheby, and 
was found to consist chiefly of phosphate of magncHia with some ammonia, and a 
little phosplmte of lime j the latter substances being present as impuriiies, and 
forming, in all probability, no part in the composidon of the crystals.'' t -^^t the 
time I fir^t noticed these crystals, I was not aware of Dr, Uassairs observations ; 
but on referring to different sourcei to see whether the subject htd been previously 
brought forwat<l, I found the abovCi which I havci much pleasure, as well from the 
interest 1 myself take ia the sabjeet, the causes being so similar, as in justice to 
the original observer, to tratisfer to theie pages. 
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the system accompanying the appearance of deposits of phosphate of 
lime, are analogous to those occurring with the triple salt ; indeed, as 
has been already observed (263), they often, and in alkaline urine 
always, occur simultaneously. So far as my own experience has ex- 
tended, when the deposit has consisted chiefly of the calcareous salt, 
the patients have appeared to present more marked evidence of ex- 
haustion, and of the previous existence of some drain on the nervous 
system, than when the triple salt alone existed : unless its source is 
strictly local (284). 

266. When the triple salt occurs in small quantitieSy nearly or 
entirely free from phosphate of lime (the urine being acidulous or 
neutral at the moment of emission, and not restoring the color of 
reddened litmus paper until some time after), we have the simplest 
cases, or those in which the amount of organic or functional lesion is 
at a minimum. These patients are generally regarded as laboring 
under severe dyspepsia. The most prominent symptoms they present, 
are great irritability of temper, extreme restlessness, mal-performance 
of the digestive functions, with such imperfect assimilation of the in- 
gesta, that a certain and often extreme amount of emaciation is a 
constant attendant. The appetite is uncertain, occasionally being 
voracious; vomiting, or at least irritability of stomach, frequent; 
fatigue is induced by the slightest exercise ; there is a remarkable in- 
aptitude to any mental or bodily exertion, and the patient is often, 
from the exhaustion thus produced, unfitted for his ordinary duties. 
In severe cases these symptoms become aggravated by an excessive 
elimination of urea, which aids considerably in depressing the patient's 
strength. The urine is generally of a rich amber color, generally 
depositing phosphates on the application of heat, and of high specific 
gravity 1*025— 1*030. Where the presence of triple phosphate is 
only occasional, its connection may be traced to some cause which 
has rendered the system morbidly irritable, at the same time that its 
tone or vigor has become depressed. The simplest examples of this 
kind that have occurred to me, have been in the cases of individuals 
of nervous temperament, who have periodical duties to perform re- 
quiring extreme mental tension and bodily exertion. I have wit- 
nessed this state of things several times in clergymen, especially in 
those who, from the nature of some secular engagements, have been 
compelled to lead sedentary lives during the week, and to perform 
full duties on Sundays. The best illustration of this I ever met with 
was in the person of a well-known and deservedly popular clergyman, 

16 
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who, from his connection with a public school, scarcely used any ex- 
ercise dnring the woek, whilst on Sunday he performed duty thrice 
in his church. This gentleman ivas a tallj thin person, of dark com- 
plexion^ lustrous eyes, and almost phthisical aspect* He was the 
subject of constant dyspepsia. The urine pagsed on Saturday 
evening, as well as on Sunday morning, although repeatedly eitamined, 
was healthy, except in depositing urates, and being of high specific 
gravity. Before his Sunday duties were completed, he almost inva- 
riably became the subject of extreme fatigue, with a painful aching 
sensation across the loins, in addition to the flatulence and epigastric 
uneasiness under which he always labored. The urine voided before 
retiring to rest, after the severe exertions of the day, was almost con- 
stantly of a deep amber hue, high specific gravity, and deposited the 
triple phosphate in abundance- The urine of Monday would contain 
less of this salt, which generally disappeared on the following day, 
and once more reappeared on the following Sunday evening, I had 
an opportunity of observing this state of things for several weeks, 
and it ultimately disappeared by the patient relaxing from his duties 
and enjoying the amusement of travelling for a few weeks* 

267* Another most severe case of this disease was lately under my 
care in the person of a West Indian proprietor with a naturally highly 
susceptible nervous system, rendered still more so by the refinements 
of education* lie had suffered sad reverses, and become the subject 
of the train of symptoms just described; his irritability was most dis- 
tressing, and rendered more intolerable by the severe efforts he 
made to restrain it. He had a hot dry skin, a quick and irritable 
pulse, mind much depressed, andj in spite of a large share of good 
sensej was always under the influence of apprehensinu of some im- 
pending periL The urine was always acid, and remained so for a 
day after emission, even in hot weather; its specific gravity was 1*028 : 
by heat it became opaque from the deposition of phosphate of lirae^ 
and soon after passing, even before it was perfectly cold, a copious 
deposit of prismatic crystals of the triple phosphate appeared. I 
have seen an ounce bottle of his urine let fall a deposit reaching to 
one-tenth of the height of the fluid* This deposit lessened rapidly 
on the partial alleviation of the mental depression and anxiety of the 
patient, almost without medicine. 

268, In mild cases of indigestion, especially in gouty dyspepsia, 
it is not uncommon to find the iridescent pellicle of triple salt, the 
urine being rich in urea* This condition must be regarded as an 
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attempt made to get rid of an excess of a salt derived either directly 
firom the food, or by a freer disorganization of tissues by secondary 
assimilation, than exists in health. This peculiar state of the urine 
is characterized, it must be recollected, as well by its being acid, or 
at least neutral, and rich in urea, as by the phosphatic pellicle. This 
is an important distinction between the urine in question and that se- 
creted by many persons after breakfast, where fluids have been freely 
drank, and bread rather copiously partaken of. In many persons, 
even in good health, the urine voided shortly after breakfast is alka- 
line, pale, soon becoming covered with a pellicle of phosphates, but 
of low specific gravity, and containing but a small quantity of animal 
matter. I have repeatedly observed the occurrence of this phos- 
phatio urine, rich in urea, in the dyspepsia attended with a sense of 
weight and tightness after food, with flatulent distension of the sto- 
mach so frequent in women at the period of their great climacteric. 
This state does not generally terminate in decided gravel or the forma- 
tion of a stone ; it is rather to be regarded as an index of the state of 
the assimilative functions than as leading to the ulterior deposit of 
calculous matter. The most valuable diagnostic mark of these cases, 
in contradistinction to those where organic mischief is to be appre- 
hended, is founded on the fact that the phosphates are chiefly confined 
to the urine passed at night. The following table gives the result of 
some observations on this kind of urine. 
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269. Deposits of the triple salt frequently occur in very old people, 
in whom the state of decrepitude depending on senility has either 
become extreme, or been aggravated by low living and a want of the 
ordinary comforts of life. In several cases of this kind occurring in 
octogenarian dependents on parochial relief, the urine has been very 
pale, of low specific gravity (1'008 — ^1-0012), subacid or neutral, and 
extremely fetid. This foetor, not unlike that of stale fish, did not 
appear to depend so much upon the presence of free ammonia, as 
from the occurrence of a slow decomposition of the organic consti- 
tuents of the urine. 

270. Crystals of triple.phosphate have been observed by Professor 
Schonlein and Dr. Simon in the urine of a person convalescing from 
pleurisy and pneumonia. I have met with them very generally in 
the slightly acid urine of patients who were just emerging from an 
attack of acute disease, especially of rheumatic fever. During one 
summer the urine of all the patients under my care at Guy's Hospital 
was almost daily examined by two of my then most indefatigable and 
intelligent pupils, Dr. B. Finch and Dr. H. F. Johnson, acting at 
that time as clinical reporters. The results of their investigation was 
the discovery of the fact above stated. In these cases, also, the pre- 
sence of the salt must be regarded as indicative of irritability with 
exhaustion, and it disappears spontaneously on the recovery of health 
and vigor. 

271. It has been frequently stated, that in the course of continued 
fever, the urine at a certain period becomes alkaline, and deposits 
phosphates. It is well known that early in fever the urine is high- 
colored, acid, and loaded with uric acid or urates (140) ; and it is 
distinctly stated by Dr. Simon, ^ from observations made under the 
sanction of Professor Schonlein, of Berlin, that the acidity vanishes, 
and is replaced by an alkaline state, at a period of the disease vary- 
ing with the powers of the patient, but generally about the end of the 
second week. Simon states that in cases of severe typhoid fever, in 
which the urine is acid and deep-colored, it, just at the period when 
comatose symptoms set in, becomes alkaline and pale. On examina- 
tion, he found carbonate of ammonia in solution, resulting, of course, 
firom the rearrangement of the element of urea (77). That this altera- 
tion of acid to alkaline urine may and does occasionally occur in the 
course o&a case of fever, is certain, but that it is the general rule, as 
assumed by Schonlein and Simon, is certainly opposed to all the ex- 
perience I have had in the disease in question. M. BecquereP has 
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made a similar remark, aud adds, that out of tMrty-eiglit caaes of 
typhus, where urine was constantlj examined, he found it alkaline in 
one case only, and in this, pus was present, Dn Graves/* of Dublin^ 
Bome time ago drew attention to the fact that the urine in fever was 
occasionally ammoniacal, and deposited the earthy phosphates; in 
the two cases related by him extreme exhaustion existed, in one 
anasarca, and in the other petechiie accompanied the fever. In the 
epidemie of maculated fever, which occurred in London some years 
ago, I often found the urine alkaline in the second week ; but this 
appeared to me almost peculiar to that epidemic. On submitting the 
urine to analysis, a marked deficiencj, and after a time^ a total 
absence of urea was detected. Hence it appeared, that owing to the 
state of enervation which existed| the kidneys in separating C^Nj 
HgOj, from the blood, instead of excreting these elements, as C,Nj 
H40^,=^urca and 2H0=waterj allowed them to become obedient 
to ordinary chemical laws, and they then arranged themselves into 
200^+2 NH3=two atoms of carbonate of ammonia. In all cases 
in which alkaline tiriae occurs, care must be taken to ascertain the 
possibility of its having been produced by the ingestion of salts of the 
vegetable acids, or by subacid fruits, as Prof, Wohler^^^ has shown 
that a meal of apples or baked plums soon renders the secretion alka- 
line (163). 

272. The researches of Drs, Sutherland and Rigby**^ on the urine 
of insane patients, appear to authorize the assumption, that cerebral 
lesion, independent of any obvious implications of spinal mischief, 
may induce the conversion of urea into carbonate of ammonia. They 
found the urine capable of effervescing on the addition of acetic acid 
in 34 per cent, of cases of dementia, SO per cent, of melancholy, and 
16 per cent, of mania, 

273, When the deposit is copious, either readily falling to the 
bottom of the vessel, or remaining suspended in the urine like mucus, 
the two phosphates are generally found mixed. In these cases, an 
alkaline condition of the urine almost invariably occurs, a piece of 
turmeric paper being readily stained brown on being immersed in it. 
The odor also is very disagreeable, and is generally said to be am- 
moniacal, although in very many instances the terra fetid would be 
more appropriate, as ammonia is by no means necessarily evolved. 
This kind of urine, if not depending upon organic disease of the 
urinary apparatus, is always connected with some serious affection of 
the spinal marrow. In a mild form, this is observed after slight vio- 
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lence inflicted on the spine or over the region of the kidneys, and 
generally disappears in a few days. I have seen a copious deposit of 
phosphates with alkaline urine occur for a few days in the case of a 
young gentleman who had exerted himself too much in a riding school. 
The &ct of alkaline urine resulting from strains or blows on the back 
was first noticed by Dr. Prout,^ and injuries to the loins have been 
long enumerated among the existing causes of renal calculi. This 
alkaline state of the urine and deposition of phosphates, is a pretty 
constant result of anything which depresses the nervous energy of 
the spinal marrow, whether the result of insidious disease of the spine, 
or the effect of sudden mechanical violence. Further, as observed by 
Sir B. Brodie, this condition of the urine, whenever it follows spinal 
injuries, appears not to be connected with the particular locality of 
the injury, but to occur equally in accidents to the lumbar, dorsal, or 
cervical regions. 

274. It is well known that all the hollow organs of the body are 
endued with a sufficient amount of nervous energy, or vital power, to 
preserve the fluids they contain from change for a long time. Thus 
the blood in an artery, even when its motion is prevented by a liga- 
tnre, does not change in a space of time sufficient to convert it, if 
removed from the vessel, into a putrescent mass. The bile in the 
gall-bladder, the urine in the kidneys and bladder, the faeces in the 
intestines, are examples of the same fact. This law even obtains in 
disease ; for a serous or purulent efi'usion, the result of morbid action, 
will be preserved in the living cavities of the body unchanged, while 
a few hours would be sufficient to render it fetid and putrid, if ex- 
posed, out of the body, to the influence of a similar temperature. It 
is therefore evident that in so complex a fluid as the urine, the vital 
endowments of the living cavities containing it, alone preserves it 
from undergoing the change which so readily occurs out of the body. 
The power thus possessed by the bladder of preserving its contents 
unchanged is indisputably dependent upon the integrity of the spinal 
nerves, and branches from the organic system supplying it. If, there- 
fore, any injury, even of an indirect character, be inflicted upon them, 
the result must of necessity be the diminution, to a certain extent, 
of the vital power of the organ, and the fluid it contains will become 
susceptible of changes analogous to those which occur in it when re- 
moved from the body. One of these changes is the union of the urea 
with the elements of water, and the formation of the carbonate of 
ammonia (77). The base of this salt, by uniting with the normal 
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acid of the urinej will precipitate the earthy phosphates with some 
carhonate of lime ; the latter beinglhe result of the decomposing in- 
fluence of the carbonate of aromonia on the phosphate of lime* Whe- 
ther the decoinpoaitioD of urea be the primary chemical cbaDge, or is 
the result of some antecedent one, is unknown, Profes&or Doiaas''* 
haa ingeniously suggested that the vesical mucus may undergo a 
putreicent change; and this, acting as a ferment^ may induce the 
metamorphosis of urea into carbonate of ammonia, just as yeaat aids 
the conversion of sugar into alcohol, 

275. The urine thus rendered ammoniacal, acta as an irritant on 
the mucous membrane of the bladder, exciting a form of inflamma- 
tory action ; and the result of this ia the secretion of a large quan- 
tity of mucus of a more viscid character than usual. By persistence of 
their ritation, puriform mucus is at length poured out, and this, from 
the chemical influence of the carbonate of ammonia, becomes changed 
into a viscid, almost gelatinous mass ; sometimes so tenacious as to 
form long viscid tough ropes of mucus* capable of being drawn out 
to the length of several inches without breaking. The formation of 
this matter greatly adds to the patient's eufferingif, by preventing 
the ready escape of the urine even when the contractile power of 
the bladder is not quite paralysed. I thus regard the depressed 
vitality of the bladder to be the initiative in these series of changes ; 
the next step is the decomposition of the urine and formation of 
carbonate of ammonia, wbieh acts as the exciting cause of the ex- 
cessive secretion of unhealthy mucus, the urine being supposed to 
be acid at the time of secretion by the kidneys. In the case of a 
woman in Guy*8 Hospital j laboring under complete paraplegia^ and 
passing, with the aid of a catheter, fetid, alkaline, and phoapbatic 
urine, I washed out the bladder with warm water, and allowing the 
secretion of urine to go on for half an hour, the catheter was again 
introduced, and an ounce of pale acid urine escaped ; proving that 
the alkaline condition of the urine previously removed was owing to 
the changes it underwent subsequent to secretion* 

276* A somewhat different view of the cause of alkaline urine 
has been published by Mr, Blizard Curling ;^' this gentleman believes 
that the immediate result of spinal leston, is the loss of the natural 
sensibility of the bladder ; the effect of this is the secretion of un- 
healthy alkalescent mucus, which acting chemically upon the urine, 
renders it alkaline, and leads to the deposition of the earthy phos- 
phates. Subsequently the urine may be actually secreted in an 
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alkaline state by the extension of irritation from the bladder to the 
kidnejs, or by the latter sympathizing with the debilitated yet irri- 
table state of the system. 

The opinioii that alkaline urine may eventually be secreted by an 
extension of irritation to the kidney, receives considerable support 
from an interesting case which occurred some time ago in Guy's 
Hospital. A man was admitted under the care of my colleague, 
Mr. Bransby Cooper, for injury to the spine, resulting from accident. 
He was paraplegic ; the urine soon became alkaline, and he died. 
On a post-mortem examination, the contents of the bladder restored 
the color of reddened litmus paper, and on making a section of the 
kidneys, the papillse were found incrusted with prismatic crystals of 
the triple phosphate. 

277. Mr. Curling considers that the mere continuance of urine 
in the bladder is not sufficient to allow it to become alkaline, but 
that a diseased condition of the mucous lining is a necessary condi- 
tion in effecting this change. Hence in enlarged prostate, when 
the bladder is often distended for a long time, the urine is generally 
acid, even when only emptied by the catheter twice in the day. But 
when, on the other hand, a catheter is worn in the bladder, so that 
no accumulation can take place, the urine is often alkaline ; a cir- 
cumstance admitting only of explanation by the secretion of un- 
healthy mucus, excited by the irritation of the instrument.* 

278. Dr. Snow has made some ingenious experiments on the con- 
ditions for the development of alkalescence in the urine whilst in the 
bladder, and he has produced much evidence to prove that whenever 
this cannot contract so as to get rid of all its contents, the small 
quantity thus retained will become alkaline, and be sufficient to in- 
duce a similar state in the freshly secreted urine soon after its drop- 
ping from the mouth of the ureter upon it. Newly voided acid urine 
was kept at a temperature of 100^, dropping from one vessel into 
another, about the rate at which it enters the bladder. The upper 
glass vessel used was emptied completely, and washed with water 
every six or eight hours before putting in fresh urine, but the lower 
one had always a few drops of stale urine left in. The result was 

* Dr. Owen Rees s views on this subject are well known. They are clearly 
enanciated, and supported by some strong facts ; I fully concur with him in the 
benefit of alkaline treatment in those cases in which the alkalinity of the urine is 
decidedly due to irritation or inflammation of the mucous membrane. His remarks, 
also, on the nse, or rather the abuse of the catheter, are most important. 
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that the urme in the lower vessel was always alkaline, whilst that Id 
the upper was constant] j acid. These researches afford a strong 
argument in favor of the practice of frequently waabing out the 
bladder, in cases of alkaline urine. 

279. The urine maj he alkaline, and loaded with phosphates, 
simply from disease limited to the bladder. In all cases in which 
disease of the mucous membrane, especially of a chronic character, 
exists^ more particularly where retention of urine occurs, the urine 
is almost; always pbosphatic, and abounds in viscid mucus. This is 
seen in cases of old stricture of the urethra, chronic cystitis, and 
many of the affections included under the generic term of irritable 
bladder. I have witnessed more than one instance in which the 
state of urine alluded to has resulted, in women, from secretion of 
unhealthy mucusj by the propagation of irritation from an irritable 
uterus, or even inflamed vagina. In all these cases the patient's 
suffering is much increased by the formation of soft pseudo^calculous 
maases of mucus and phosphateSj blocking up the urethra. 

280. This condition ought to be regarded as quite distinct from 
the cases already alluded to, in which the presence of the phosphatic 
deposit is indicative of, and produced by, great irritability and de- 
pression, or spinal lesion. It is hence very important to be able to 
diagnose correctly between cases of alkaline urine depending upon 
causes strictly local (i, e. bladder affection), and those of a more 
general character. Dr. B. Jones^^ has suggested for this purpose 
the action on litmus paper, as it would appear that urine is alkaline 
from ammonia when the cause is local, and from a fixed alkali when 
the ailment is more general. He has certainly succeeded in esta- 
blishing the fact that urine may be frequently alkaline and not am- 
moniacal, although of course when ammoniacal it is always alkaline. 

The urine which, as already stated, is sometimes alkaline after 
breakfast, generally owes this to a fixed alkaline carbonate being 
present. In such urine a piece of red litmus paper is always 
turned bine, and remains so after being dried even by artificial heat. 
Whereas, if the urine is alkaline from the presence of carbonate of 
ammonia, although red litmus paper is rendered blue when immersed 
in it, yet by drying, especially if held near a fire to warm it^ the 
ammonia evaporates, and the paper resumes its red tint. There is 
another important distinction between these two forms of alkaline 
urine. When alkaline from ammonia, abundant crystals of triple 
phosphate are always found; whilst, when ammonia was absent, Dr. 
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Jones states that these crystals are rarely present, and are replaced 
by a copious and dense deposit of phosphate of lime. 

281. Cases occasionally present themselves in which the urine is 
very copious, pale, and freely deposits the phosphates, independent 
of any local disease in the genito-urinary organs, and in which the 
general symptoms are those of marasmus; the appearance of the 
patient, and his most prominent ailments, much resembling a case of 
diabetes. It is in these that the formation of a calculus is more espe- 
cially to be dreaded ; and even if these evils be arrested, the patient 
too generally goes on from bad to worse, and dies worn out with irri- 
tation. An instance of this kind has been alluded to (267), and I 
shall have occasion to refer to another when speaking of the treatment 
(294) of the disease. Even in these, a careful investigation of the 
case will generally lead to a detection of some antecedent causes of 
spinal mischief; and in many, abuse of the sexual organs have con- 
stituted the most prominent exciting cause. I have seen some in 
which no other antecedent morbid influence could be discovered than 
the cachexia produced by the abuse of mercury. 

282. The deposits of phosphates, where no organic disease exists, 
are often absent, not only for hours (266), but for days together ; 
and this fact will often enable us to predict, with tolerable confidence, 
the happy termination of the case. From all the experience which 
I have had of phosphatic deposits, I feel confidence in offering the 
following as a safe induction from clinical observation, and one of 
great service in practice. 

2%a^, where the presence of a deposit of phosphates is independent 
of the irritation of a ealculvs^ or of organic disease, it is most abun- 
dant in the urine passed in the evening {urine of digestion), and absent 
or replaced by uric acid, or urates, in the morning {urine of the 
blood), the urine being always of a tolerably natural color, never 
below, and often above the mean density. Where the presence of 
phosphatic salts depends on the irritation of a calculus, or of organic 
mischief in the urinary passages, the urine is pale and whey-like, of 
a density below the average, often considerably so, and the earthy 
deposit is nearly equally abundant in the night and morning urine. 

288. I cannot close this part of my subject without drawing atten- 
tion to the conclusions arrived at by Dr. B. Jones on the relation 
borne by phosphatic salts to certain pathological conditions. Their 
importance is too great to permit them to be overlooked. He has 
shown : 1. That no determination of an excessive secretion of phos- 
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phoric acid can be afforded by the deposit of earthy saltSj unless the 
quantity of lime and magnesia in the food be taken into account, 2, 
That BO real incrmse of pbosphatic salts occurs in spinal diseases, 
notwithstanding the existence of deposits, 3* That in fever, and in 
most acute inflammation, the pbosphatic salts are not increaicd. 4, 
That in old cases of mania, melancholy, paralysis of the inisane, or in 
chronic cases of disease in which nervous tissues are uninfloencod, no 
conclusions can be drawn* 5- In fractures of the skull the phosphatic 
salts increase only when any inflammatory action occurs in the brain, 
and in acute phrenitis an excessive increase takes place* 6. In de- 
lirium tremens there is a marked deficiency of phosphates, unless they 
are introduced with the ingesta ; an excess is, however, met with in 
acme functional affections of the brain. 

284. Some curious cases are occasionally met with, in which enor- 
mous quantities of phosphate of lime have come away for a long time 
in the urine without apparently doing much mischief. A very re- 
markable instance of this kiud occurred some years ago among the 
out-patients of Guy's Hospital, in the person of John Jenkins, an old 
man under the care of my colleague. Dr. Hughes. This patient was 
an habitual dyspeptic, and^had labored under pyrosis from boyhood. 
He had during many years been in the habit of passing almost milky 
urine, which by repose deposited euch an extraordinary quantity of 
phosphate of lime, that he brought to me at one time more than an 
ounce of the salt. He had been for this disease nnder the treatment of 
half the hospital physicians and surgeons in London. He had stated 
that fifty years previously he had been a patient at Guy's Hoapital, 
under Dr. Saunders, and subsequently under Dr. Fordyce at St, 
Thomas's ; but his urine had never at any time exhibited any signs 
of improvement* Indeed, all the remedies tried appeared quite use- 
less; at the same time, this mao*s general health was so good that 
there was scarcely an excuse for submitting him to any course of 
treatment beyond the apprehension of the possible formation of a 
calculus. In cases of this kind it is very possible that the phosphate 
of lime is secreted from the mucous membrane of the bladder, and 
not derived from the urine. All mucous secretions contain phosphoric 
acid, combined with earthy bases ; and hence, if an excess of the 
latter is secreted with the vesical mucus, tt may be washed away with 
the urine and form a deposit. This is by no means unfrequent in the 
irritable bladder, depending on the existence of prostatic diseases, 
&c, ; we have a perfect analogy to this in the calculous concretions 
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found in the dacts and glands furnishing mucous secretions. These 
are all prone to secrete phosphates in too great an excess to be 
washed away with the secretion ; they are therefore retained, and 
form a calculus. These, from whatever part of the body they are 
obtained, present nearly the same composition. 

Composition of PhospJiaiic Concretions, 



Species. 


Prostatie. 


Seminal. 


Salivary 
(horse). 


Salivary 
(human). 


Pancreatic. 


Phosphate of lime, . 
Carbonate of lime, . 
Animal matter and water. 


84-5 

•5 

15-0 


90- 
10- 


3- 

84- 
12- 


75- 

2- 

23- 


80- 
3- 
7- 


Anthoritj, • , • 


Lassaigne 


Peschier 


Lassaigne 


G.B. 


G.B. 



285. Therapeutical Indications, — In considering the indications 
for treatment in cases where the phosphates appear in the urine in 
the form of deposits, whether their quantity be in excess or not, it 
will be necessary to regard practically at least four pathological con- 
ditions, the existence of one or other of which must be deduced from 
the symptoms presented by the patient. 

A. Cases in which dyspepsia, often to an aggravated extent, with 

some febrile and nervous irritation, exists independently of 
any evidence of antecedent injury to the spine (266). 

B. Cases characterized by high nervous irritability, with a varying 

amount of marasmus, following a blow or other violence in- 
flicted on the spine, but without paralysis (273). 

C. Gases in which the phosphatic urine coexists with paraplegia, 

the results of spinal lesion (275). 

D. Cases of diseased mucous membrane of the bladder (279). 

Of these it will be only necessary to direct attention to the first, 
second, and fourth series of cases, as the third includes cases in which 
the deposition of phosphates constitutes a mere symptom of a grave 
and serious lesion, which, whether the result of accidental violence or 
insidious disease, must be treated according to the particular dis- 
ease existing. 



Phosphatic Deposits connected with Irritative Dyspepsia. 

286. Examples of this class of cases, or those in which a particular 
form of irritative dyspepsia is the characteristic feature, are by no 
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means uncommoTi. Every now and then patients present themselves, 

ia whom the moBt prominent symptoms are a capricious appetite, 
sense of weight and fubess at the prDecordia, especially after meals, 
irregular bowels^ severe lancinating pains darting between the scapnlae 
from the pit of the stomach ; much flatulence, tongue white, often 
with injected marginal papillae, sometimes morbidly red over its whole 
surface ; pulse quick and irritable, dull heavy aching pain across the 
loinfly exeessire depression of spirits, despondency so intense as often 
to excite the moat painftd idea^. In a merchant, surrounded by 
affluence^ apprehensions of impending beggary often embitter the 
moments that are free from the excitement of business ; in the me- 
chanic, unfounded ideas of immediate loss of employment, and virions 
of the interior of a workhousCj are generally present* On examining 
the urine, its specific gravity is often above the average ; the depo- 
sition of crystalline or amorphous phosphates^ and often excess of 
urea, will refer the case to its proper class, as one of irritative dys- 
pepsia, in which the excess of phosphates indicates the *^ drain'* on 
the nervous energies. 

287. The treatment of these cases must be rather directed by 
general principles, than limited to effecting the mere salution of 
phosphatic deposits. It is true, that hy the persistent administration 
of acids the deposit may disappear for a time, but the ailment goes 
on ; all that is effected by such treatment is to mask a symptom, and 
an important one, of the progress of the malady. After having at- 
tended to the morale of the case^ as far as possible removing from 
the patient any morbid influence existing in his mind, whether real 
or imaginary, the next thing is to attend to the general health. The 
bowels should be freed from any unhealthy accumulation by a mild 
mercurial laxative, as a few grains of pil. hydrarg., followed by a 
dose of rhubarb or castor oil; but all active purging should be 
aroidedj as it generally aggravates the distress of the patient, and 
decidedly interferes with the success of the treatment, A combina- 
tion of a tonic laxative with a sedative may then be administered, as 
tinct. hyoseyami et sp. ammon. aromatic!, £la, it^xx — 5^^^ ex. mist. 
gentianae CO., Sjj ter in die* If the bowels be irritable, the inf. cas- 
carillDe, or inf, serpentarjEC, may be substituted for the mist, gen- 
tiansE comp. Should gastrodynia exist, great relief will ho obtained 
by the administration of half a grain of oxide of silver, made into a 
pill with confection of opium, before a meal. The diet should be 
very carefully regulated, all bland nutritious articles of food being 
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preferred; vegetables should be avoided, and in general a small 
quantity of good sherry may be allowed. By a plan of treatment of 
this kind, the patients generally do well, and the phosphates and ex- 
cess of urea vanish from the urine. As the patient approaches con- 
valescence, much good is often effected by the use of sulphate of zinc 
in gradually increasing doses, beginning with a grain thrice a day, 
made into a pill with a little ext. hyoscyami, or ext. gentianae, and 
increasing the quantity every three or four days, until five grains or 
more are taken at a dose. Under the use of the zinc, I have seen 
many cases do well, in which the irritable state of the nervous sys- 
tem, and accompanying mental excitement, almost approached in 
severity and character that observed in delirium tremens. I need 
hardly say that change of scene and occupation are important adju- 
vants to our medical treatment. 

288. Much less frequently these cases will become chronic, the 
secretion of phosphates being continued for years, and the irritability 
of stomach being so severe and persistent as to lead to the emaciation 
of the patient and presence of all the symptoms of scirrhous pylorus. 
These cases are sometimes relieved by the administration of strychnia. 
This drug has a remarkable influence over a simply irritable stomach, 
and is indeed superior to any other anti-emetic remedy, providing 
there be no acute or inflammatory action in the affected organ ; and 
under its use I have seen the urine assume a remarkably healthy 
character. It may, indeed, be hazarded as a probable opinion, that 
strychnia may prevent the decomposition of urine in the bladder and 
consequent deposition of earthy salts, from its influence on the spinal 
nerves. The following case is a remarkable illustration of the fore- 
going remarks. It is abridged from the account of Dr. Robert Finch, 
who reported it : — 



Irritative dyspepsia simulating scirrhous pi/Iorus, with copious secretion of 

triple phosphates. 

G L , aet. 18, admitted into Luke's Ward, under Dr. Groldiog 

Bird, April 9, 1845, a native of Bristol, and employed at an iron factory ; 
had always lived temperately, and his health, previous to the present illness, 
had been good, being merely the subject of occasional attacks of indigestion, 
with flatulent eructations. Four years before, vomiting had come on sud- 
denly, after ordinary meal, accompanied by severe pains at the pit of the 
stomach, to which, in a less severe form, he had been subject during the 
previous year. With occasional, but rare intermissions, this vomiting recur- 
red daily after every meal for six months, being preceded by intense pain, 
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relieved on emptying the stomacli. It became less frecjuent for the fi>llowiDg 
eight months, occtirring bufc once or twice a daj, but never losing it for 
twenty-four hours at a dme. He then became a patient at the Bristol In- 
firmary, and underwent a great variety of treatment, with the general result 
of obtaining partial relief, but never losing bis daily paroxysms of pain and 
vomiting. 

On admission into Guy's Hospit^, the lad's complexion was pale and 
bloodless, with a slight icteric tint ; emaciation most extreme, his bones were 
barely covered, and his face was so extraordinarily emaciated, that it rather 
resembled a skull, over which parebmcnt had been drawn^ than anything 
else. His general appearance waB that of a pci-^on in the last stage of scir- 
rhous pylorus. He complained of burning beat at the scrobi cuius cofdis, and 
heavy pain across the loins ; tongue clear and red ; pulse quick and sh&rp j 
skin dry and iraperspirablc. He always vomited a short time after every 
menl, and declared that be bad not passed a single day during four years 
without being sick three or four times. There was great thirst; bowels acted 
daily, with frequent eructations possessing an odor of stale fish. Urine 
loaded with triple pbospbate, and alkaline, with a disji^ting fishy odor, even 
when first passed j sp. gr. lO^O, not albuminous. No tumor could be felt 
at the scrobi cuius cordis, where there was some tenderness on pressure ; the 
abdomen distended with flatus. 

April Dth. — Vomited nearly four pinls of thin acid yeast-like matter. 

MiatuiTE MftguesiEe, gj, ttr in tbCp 
Milk diet. 

11th. — ^ Vomited daily after dinner. The vomited matter presented the 
same yeast-like appearance. Urine had an ammooiacal odor, and deposited 
phosphates copiously. 

B- Strychnis^, gt.l 
Acidt Nitric diU, Jj, 
Aquai, $xiy — Solve et capiat ffiger, ^ji ter in die. 

He was strictly confined to milk diet j the medicine to be taken fifteen 
minutes before each meaL 

14th.— Vomited yesterday before dinner, and again after tea, and after 
breakfast this morning, — P, 

15th.— Vomited last night, but not since ; has passed 30 ounces of urine 
in the preceding twenty -four hours, copiotisly depositing phosphates ; appe- 
tite good ; begged for a continuance of the medicine, stating that it kept his 
food down ; abdomen not so flatulent 

16th.^ — In no pain ; vomited last night at seven o'clock, with rather more 
than usual pain j urine alkaline ; 40 ounces in twenty-four hours, and ftiU 
of prismatic triple phosphates, 

R. Olei Tiglii, 3j. 

Lin, Sapotiis, 5vij. M* ft Linimentum acrobiculo cordis his die iHtnendum 

et rergat. 
Fish diet* 

19th. — ^Not vomited since the morning of the 17th; the liniment brought 
out a crop of pustules ; felt no pain since the vomiting ceased ; urine neutial^ 
containing but little deposit ; complained of great thirat. — F* 

22d,^ — For the last two nights his skin has acted freely; urine free from 
deposit, sp, gr, l-Ol'l; troublesome flatulent eructations, — P. 
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From this report, the same treatment beiog continued, the patient im- 
proYed; the vomiting ceased, and the urine became acid. He bad recovered 
his good looks, and became decidedly fat in bis face. On May 19th, he 
Bofiered a slight relapse af^er paroxysms of pain in the region of the lefl' 
kidney, followed by vomiting and the discharge of urine loaded with phos- 
phates, and becoming alkaline soon after emission. This was but a transient 
attack ; he soon recovered, and left the hospital apparently quite well. 

May 3l8t — This patient appeared among the out-patients apparently 
pretty well ; he had suffered one relapse since leaving the hospital after a 
oopiooB meal of tripe. The urine was, however, not quite healthy, and con- 
tained some phosphates. 

289. Sometimes, although rarely, the phosphates will disappear 
from the urine, and be replaced by the oxalate of lime ; a change 
that should excite serious apprehensions for the patient's ultimate 
welfare. This generally occurs in persons who by imprudence have 
drawn some time previously a heavy bill upon their health. The fol- 
lowing is one of the few cases of this kind I have witnessed. 



Irritable bladder following repeated gonorrhoea ; dyspepsia ; severe lumbar 
pain ; triple phosphates followed by crystals of oxalate of lime, 

I was requested by my friend, Mr. Complin, of Charterhouse Square, to 
see a patient in whom he suspected the presence of renal disease. He was 
a fine, florid person, set. 25, who, from his own confession, had been most 
irregular in his habits ; he owned to having labored under twenty-five dif- 
ferent attacks of gonorrhoea. Eight years ago he had cystitis, following the 
injection of some fluid into the urethra for the cure of gonorrhoea ; he at the 
same time drinking a bottle of port daily. During this attack he passed a 
large quantity of bloody mucus, which continued pretty constantly for five 
months ; nor did it entirely cease for fifteen months. He was then treated 
by Dr. Budd, of Plymouth. 

He spent the year 1837, and part of the succeeding one, in yachting to 
the West Indies and Southern Africa. He then returned to England, and 
got married. His habits became more regular, occasionally oiily indulging 
in wine. His appetite, however, continued to be, as it ever was, most vora- 
cious, oft^n eating, as he at least declared, three pounds of meat and bread 
for dinner. 

In January, 1842, he fancied he had some obstruction in the urethra, and 
passed a bougie ; this produced much irritation, and was followed by intense 
pain over the left kidney, darting to the sacro-sciatic notch ; this continued 
up to the time I saw him (April the 23d), occasionally only being absent for 
a day or two, always being reproduced after partaking of a hearty or in- 
digestible meal. Walking did not appear to increase the pain ; on the con- 
trary, although its severity often crippled him, yet if he could succeed in 
walking a few yards, he was generally relieved. 

When the severe pain was absent, there was always a considerable amount 
of tenderness on pressure over the left kidney. To add to his annoyances, 
he suffered considerably from irritability of the sexual organs, attributed to 

17 
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his rarely beiii*; ubk to indulge in sexual intercoiirs*! in conaeqaence of his 
wifo suffering from profuse nicnorrbagia. 

April liSd. — The uriue passed last eveniog wiis faintly alkaline, of specific 
gravity 1-028, of uatuml cobr/and appeared to ooutain a deo&e mucous de- 
posit, which, under the microscope, was foand to oonsist of large prisms of 
triple phosphate, mixed with stellso, formed by a number of finer prisms co- 
herin*> together. By repose au iridescent film of crystals of the triple salt 
formed on the surface of the urine; and on the npplIcatioQ of heat, an auior- 
phom dejK>sit of tlio phosphate of lime fell. On the addition of acetic acid 
to the tarbid urino under the rnjcroseope, the whole deposit dissolved, the 
prisrui vanishin;^ much more rapidly than the stelUo. 

24th. — The urine passed this morning waja netitndjof a deep amber color; 
lU specific gravity was 1 O^^l ; it contained a uiucous cloud, entangling a few 
prisEDS ; on the application of heat a thick deposit of phosphate felL A large 
excess of urea wan present ; the addition of nitric acid producing a napid 
growth of cryatali of the nitrate of urea in a few seconds. 

25tb, — His symptoms coutt tiued the same. The urine was again eicatnined ; 
that passed last night was acid, of a deep amber color, and of a density of 
1*030 ; it contained merely a delicate mucous cloud in suspension, there 
btiing no distinct deposit j on the application of heat, a deposit of phosphates, 
soluble in acetic acid, occurred. A large escceas of urea was prei?ent- On 
placinjaf a drop of the urine under the microacope> it was luuad abundantly 
loaded" with very large oetohedral crystals of oxalate of lime, unmixed with 
phosphates or unites. 

2*jth. — ^The urine passed this morning much resembled the night speci- 
mens, sav« that it was tjuite free from oKalate; its specific g rati ty was 1*030, 
and was lojided with urea j it did not become turbid by heat. 

May !id. — I again saw my patient; up to this time he had taken no 
medicine, except a brisk purgative, as 1 was anxious to watch the urine- 
He now stated that ^ince its action the lumbar pain had become diminished. 
Ue boasted to me that two evenings! previous he hud dmnk a bottle and ft 
half of port at dinner, and felt better lor it. Ho begged to b« allowed to 
avoid phyaio, unless he became worse ; and it waa with some difilculty that 
I procured a specimen of urine. 

Bd. — The urine passed last evening was acid, of deep amber, specific 
gravity 1^030, c^ntaioed no visible deposit, but the mieroiscope detected 
an abundant deposit of oetohedral crystals of oxalate of lime diffused 
through it; it deposited phosphates by heat, and eont^iined a large excess 
of urea. 

4th. — The urine passed this morning resembled the last-described speci- 
men ; both were remarkable for the oily appearance they presented when 
poured from one vessel to another — ^a circumstance probably depending upon 
the great excess of urea they contained. 
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Pho9phaiic DeposUi connectGd with Functional (?) Spinal Le^iom* 

290, Cases of the second class, characterized bj a much higher 
amoimt of nervous irritability* and of a rapidly progressing emacia- 
tion, traceablo to some shock to the spine, arc not so frequent as 
those just alluded to, and are far less amenable to treatment. 



PUNOTIONAL SPINAL LB6I0NS. 259 

In theee, the phosphatic deposit is often copious, and sometimes 
consists nearly exclasively of phosphate of lime ; the lumbar pain 
and weight are considerable, the skin often dry and scarcely perspi- 
rable ; in some cases, indeed, I have seen it look as if varnished ; the 
tongue sometimes white, is often red ; the thirst often great; indeed, 
the general appearance of the case closely resembles one of diabetes. 
The urine is generally more copious than natural, almost always pale, 
and of a specific gravity below the average. On investigating the 
patient's history, some evidence of a previous strain or wrench of the 
back, or a blow over the spine, is always elicited. These patients 
are seldom hypochondriacal ; but intense irritability of temper, and 
a painfnlly anxious expression of countenance and manner, are almost 
invariably present. 

291. In the treatment of these cases it is important to bear in mind 
the fact, that although the first exciting cause of the malady is to be 
found in some shock in the spinal cord, involving the integrity of 
function of some of its nerves, more especially of those which are con- 
nected with the great sympathetic (and supply the whole of the chylo- 
poietic viscera), yet the irritation has become reflected to the brain, 
and hence the excitability and the depressed health such cases always 
present* The great end and aim must be to subdue the morl^dly 
irritable state of the brain and nervous system ; to remove any cause, 
if such exist, interfering with the healthy state of the spinal struc- 
ture ; and subsequently, by a generous diet and persistent use of 
those tonics which appear especially to exert their influence on the 
organic nerves, as silver, bismuth, zinc, &c., to endeavor to restore 
the assimilative functions to their due vigor. Besides the general 
indications to be fulfilled by regulated diet, amusement, exercise, &c., 
the use of narcotics, especially of opium, or the preparations of mor- 
phia, should be regarded as of the highest value ; and we are indebted 
to Dr. Prout for first directing the attention of the profession to their 
use. 

292. The case of this afiection recorded by Dr. Prout^* was one of 
peculiar severity, and I have had but few cases before me in practice 
which at all equalled it. I can, however, add my testimony to the 
efficacy of narcotics in the cases I have seen. Morphia appears to me 
to be somewhat preferable to crude opium, and under the persistent 
use for several weeks of one-third, or even one-half of a grain of the 
acetate, three or four times in the twenty-four hours, the deposit has 
vanished from the urine, and the patient done well. In these as in 



260 



PATHOLOaY OF EARTHY SALTS, 



the preceding class of cases, the shower-bath, and cold douche o?er 
the loina, followed by friction with horse-hair gloves, have beea of 
essential service. To succeed in the cases^ the treatment must be 
persistent, for they are essendally chronic in their character ; and if 
remedies be intermitted too soon, may end in fatal marasmua, and in 
some, the forination of a calculus. 

293, Cases occasionally occur in which the symptoms are of a 
much milder character, but which insidiously go on to tho formation 
of a calculus. It ia in these in particular that the use of acids is called 
for, to hold the phosphatic salts in solution, and prevent their being 
moulded into a concretion in the pelvis of a kidney. Unfortunately 
there is a great uncertainty attending their use ; indeed, I felt almost 
iDclined to question whether any of the mineral acids, except the 
phosphoric, really do reach the urine, and thus destroy its alkaline 
character; certainly, in the majority of cases, even their continued 
employment appears to be utterly ineffectual in rendering the urine 
acid. Dr. B- Jones has shown, that the contmued administration of 
dilute sulphuric acid in doses far above those ordinarily employed, or 
indeed safely adoiinistered, in medicine, hardly added in the slightest 
degree to the acidity of the urine, So far as I have watched cases 
of this kind, the nitric acid seems to produce the smallest amount of 
gastric dcrangementj and appears sometimes to render the urine acid, 
or at least diminish its alkaline reaction. Although I do not feel in- 
clined to believe that the acid itself really reaches the urine, and acts 
as a solvent for the deposit, I am disposed to explain its influence by 
a reference to its tonic and alterative action, so that when it acts at 
all, it does so by Improving the general health. From some late ob- 
servations, it appears probable that bodies which coagulate albumen 
are by no means readily if ever absorbed, and cannot consequently 
be discovered in the urine ; thus galhc acid, which scarcely acts on 
albumen, h absorbed, and soon reaches the urine ;^^ while its close 
ally, tannin or tannic actd (324), readily coagulates albumen, and I 
believe has not been discovered in the urine after its administration. 
Ia it possible, by this view, to explain the facts recorded in the first 
edition of this work, that phosphoric acid had appeared in many cai^ 
to lessen the alkalescence of the urine when other acids were useless T 
Mr. Ure^ has recommended the employment of henisoic acid, under 
■the idea of its destroying the alkaline state of the urine in conse- 
quence of its metamorphosis into hippuric acid; and he has recorded 
the history of a case thus treated. I confess that in my hands this 
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drug has not been very successful, and when it is recollected that 
hippuric acid requires about four hundred parts of water for solution, 
and that it reaches the urine combined with ammonia (168), and not 
in a free state, we can, I think, hardly place much confidence in it as 
a solvent for the earthy phosphates.* 

294. The following case will illustrate the general progress of an 
excess of phosphates, ending in the formation of a calculus : — 



Phosphatic urine and formation of calculi, following injury to the kidney; 
gradually increasing diuresis; persistence of the deposit of phosphates, 

George W , aefc. 39, came under my care February 24tb, 1843 ; he 

had been engaged at the distillery of Messrs. Booth during the preceding five 
years, during which period be had partaken pretty freely of gin. Four years 
before he fell down a trap-door, and fractured two ribs on the left side. From 
that time he had had almost constant pains in the region of the right kidney, 
with occasional, although slight hsematuria, to which, as be states, he had 
been more or less subject from childhood. About six months after bis ac- 
cident he suffered from intense pain in the course of the right ureter, fol- 
lowed by retention of urine, which was relieved by the passage of an oval 
calculus. He remained tolerably well until a year ago, when, after another 
similar attack, a second calculus escaped. From this time ho remained free 
from complaint, except the occasional discharge of white sand in his urine, 
until Sunday, February 19th. On the evening of that day he was attacked 
with what he regarded as colic, attended with excessive vomiting ; this con- 
tinued until February 21st, when he was relieved by the bowels acting. 

For six months before the man came under my care he had been subject 
to profuse nocturnal perspiration, and his skin acted copiously on slight ex- 
ertion during the day. The desire to pass urine, which had been very fre- 
quent since the passage of the first calculus, had of late much increased, so 
tiiat he was called upon to empty the bladder a dozen times a day. He was 
much emaciated, his countenance pale and haggard, his manner anxious ; 
pulse 100, Bofi ; tongue clean ; complained of heavy aching pains across the 
loins. The calculi were brought to me, and on analysis I found them to con- 
sist of the triple phosphate, with a small quantity of phasphate of lime. 
Urine 36 ounces in twenty-four hours. 

February 26th. — Urine passed at night. — Specific gravity 1020, neutral 
to litmus paper, deep brandy-colored, with a copious white crystalline sedi- 
ment of the triple phosphate mixed with mucus. A deposit of phosphate of 
lime occurred on the application of heat. 

Morning urine, — Same as the night specimen, but the sediment more 
copious. 

Februarv 26th. — Urine of ticenfy-four hours only 22} ounces, faintly alka- 
line and brandy-colored. Specific gravity 1*022, no deposition by heat. 
Sediment copious, and as before consisted of triple salts. The small bulk and 
high color of the urine of the last two days was attributable to rather copious 
purging from ad aloetic aperient be had been taking. 

* Tbe acidity of the urine may, in certain morbid states, be referred to the pre- 
sence of hipporic or lactic acid. 
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Febraarj 28, Urine 85 o«, 
March L 42 o%, 

" 2. 40 at. 

« a. 57 oz. ep. gr TO 15 



A nutritious diefc was ordered, and a flannel bandage to the loins. 
B> Aeidi Nltfld diluti, ttj^xx ter die ex, dee sarnie, co. tjatho^ 

} Faintly alkaline to litmus, 
and loaded with phoipha- 
tic deposits. 

Hftrch Zd, — The dose of aeidhiid been f}jraduttlly increased to half a drachiu. 
The urine, in increasing in c|iianHtyj had become paler and whey-like j the 
morning and CTcning specimens exactly corresponded, and both contained a 
copious sediment, which to the naked eye resembled pus. It, however, con- 
sieted of large prisms of phc^phate mixed with very little mucus. The night 
specimen only deposited phoapliate of lime on applying heaL All the unne 
contained n small quantity of albumen. 

The patient felt better, and was nearly free from a severe lumbar pain, 
which had been distressing a week before. 

Rep^ omnia. 

March 5th. Perspiration at night leas intense* 

Jlarch 4th. Urine 47 ounces ) q i ruA ^^^t^i j««^^u «««u„„ 

.. 5|i^^ 45 ^^^^ } ?P' gr. 1-010 neutral, deposit copious. 

" 10th. Sufficiently relieved to enter business ; he tliou^ht the urine 
continued in creasing, but he had not measured it. Sp. gr. I'Olo neutral. 

April 7tb. Improving slowly in health, urine gtill profuse and pale, atill 
copiously depositing phosphates. Complmned of return of lumbar pain. 

Applic* etop, opii region i retium. 
Acidi benzoici, gr. vj bia die. 

14th, — Urine certainly improved; a mere raucous cloud in the momiDg 
epecimei^ 1014; night specimen, 1014: both slightly aeid for the first 
time, and eontjiintng hippurate of omnionia. He paa&cs J^O ounces in twenty- 
four IxoarB. — 1\ 

2bt, — Much the same in health ; urine the same in quantity and density^ 
but rather a copious deposition of phosphates has occurred. He looked as 
emu ei a ted as ever, but declared he felt tit for ail his duties. He wished to 
leave off his medical treatment. 

October 29th. — ^I iigain saw him j his general health was improved, and he 
was atoutcr; had had but one attack of }>jiin in the kidney since I aaw him. 
He still passed a very large quantity of urine containing a small quantity of 
phosphates in diffusion, quite neutral to test-paper. Specific gravity 1*015* 
His only complaint now was a want of power on contracting the bladder, being 
often obliged to use powL*rful efforts to expel the urine. There was no stric- 
ture, but he had found great relief to his sympttims by emptying the bladder 
with an elastic catheter every night. He effected this himself, and was then 
enabled to get a good night's rest. 

November 5th. — Much the samej urino 50 ounees in twenty-four hours. 

August 2d, 1 844, — Tolerably comfortable in health; urine still pale, copious, 
and neutmlj without sediment, hut soon by heat let fall a deposit of phosphate* 
of lime. 
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Phosphattc Deposits connected tvith some Local Lesion of the 
Urinary Organs, 

295. The third class of cases, or those in which the phosphates are 
probably entirely secreted with unhealthy mucus from a diseased 
lining membrane of the bladder, are familiar to every practitioner. 
Chronic cystitis or cystorrhoea, and retention of urine, from stricture 
of the urethra or enlarged prostate, may and often do, lead to this 
state of things. Here, of course, the primary affection, rather than 
its effect, the deposit of phosphates, must be the great object of treat- 
ment. The urine is often very fetid and pale, sometimes green, and 
almost viscid from the abundance of mucus. On placing some of the 
latter between plates of glass under the microscope, abundant crystals 
of the triple phosphate are seen entangled in it. One point of great 
practical consequence must be borne in mind in forming a prognosis 
from the state of the urine, viz., not to regard it as ammoniacal, 
because the odor is offensive ; and not to consider the deposit as 
purulent because it looks so. A piece of litmus paper will often show 
the urine to be neutral, and sometimes even acid, whilst microscopic 
inspection often proves the puriform appearance of the urine to be 
owing to an admixture of phosphates with mucus. For want of these 
precautions, I have seen some cases regarded as almost hopeless, 
which afterwards yielded to judicious treatment. It is quite certain 
that the mucous membrane of the bladder may, under the influence 
of chronic inflammation, secrete so much of the earthy phosphates and 
unhealthy mucus as to render the urine puriform and offensive, without 
having necessarily undergone any structural change. 

296. Several cases have occurred to me in practice, in which the 
kind of urine just referred to was secreted for a long time, and yet 
yielded readily to treatment. In these, the greatest good has arisen 
from freeing the bladder from the phosphates which appear almost to 
incrust it, by acid injections. In this way, cases have occasionally 
yielded which have quite defied all other treatment. The following 
case is a good illustration of this, and I record it in the hope of 
drawing particular attention to this form of phosphatic cystitis, if a 
name be required for the disease. 

Phofphatic cystitU cocxi$ting with pregnancy and vaginitis? — Discharge 
of phosphatic calculi — Cure hg injection, 

Mrs. K — , a fair and delicate-looking lady, 34 years of age, residing in 
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Essex, was married in 183:?, und had nine clilidrea im the succeeding t^n 
jearsj being pregnant of a tenth when she came luidtT my nutice in Miijf, 
1842. She uppeiJTcd to have enjujed good health up to Deeemher, 1S41, 
when, without auj assignable cause^ she had severe scalding in micturition, 
with tronsiderable irritability of bladder These symptoms rapidly increased 
in severity, aud ^oou afterwards the urine became loaded with nmcus, occa* 
Bionally streaked with blood. f?he continued getting worse until March, 1842, 
when hiir sufferings became intense ; she had frequent des^ire \o pijiiii water 
every few minutes, with most distressing straining, especially after each 
attempt at emptying the bladder j this almost entirely deprived her of sleep. 
The urine was thickT fetid, and let fall a copious deposit, which was con- 
sidered m purulent; although aejd when lirst pasaed, k soon became ammo- 
Biaeal. About this time, as a calculus was suspected, a sound was passed; 
this gave rise to the most excruciating pain, but no stone was detected. She 
suffered severely from haMnorrhoids, and sexual intercourse was attended 
with positive torture, so that from her own account her life became a miser- 
able burden of woes. From the report of the very experienced surgeon under 
whose care this lady was (Dr* May, of Maldon)| it appears that the bladder 
was decidedly thickened. In Mny, 1J^42, I was consulted by letter, the 
patient being then three months pregnant, and two specimens of urine, which 
were described as being purulent and bloody, were sent up. 

On examination I found the specific gravity of the urine to be only 1-009; 
it was opaque and rather green ; odor extremely fetid, although faintly acid 
to litmus paper. A thick creamy deposit, cfjual in volume to one-fourth of 
the wholci occupied the bottom of the bottle. The deposit, which bore the 
closest resemblance to pus I ever saw, was examined by placing a portioa 
between two slips of glass under the micri3scope. It consisted of mucous 
particles, with a few blood-discs, and myriads of large prismatic crystals of 
the triple phosphate, mi.Ked with amorpbous* phosphate of lime. On pouring 
the lower layers of the urine containing the deposit from one ve^el to another, 
it formed a nearly continuous rope, and enmngled somcxsmall coagula of blood. 
Hut mere traces of albumen were found in the urine. I suggested a nutri- 
tious diet, and 

Fil Sifcponis comp* j^r v» pro. supposilorio otnni nocte. 

Acidi HjdrachbricI diluti ^x, dosi ad ^xxx gra^alim adaueta, ter die es. 
Dec* Sflrsfe co. 

In a fortnight (May 20th) I received a report from Dr* May, with another 
specimen of the urine, and some irregular calculous masses the size of peas, 
consisting of ciystals of triple phosphate with mucus. **Tbe poor lady tells 
me that manurd aid was required to rcujove them fmtn the orifice of the 
meatus, some hemorrhage followed, and continued for a few day<. The 
deposit bears a le.^ proportion to the urine than it did, and the intervals 
between the attempts made to empty the bladder arc longer. The recumbenl 
position increases her uneasiness, and renders micturition more frequent 
(about twice in an hour). An aggravated condition of habitual hmmorrhaida 
has rendered it necessary to substitute an anodyne draught for the supposi- 
tories. She has continued the use id' the acid, and she hsis^ certainly not Itisl 
ground : on the contrary, she appear? stronger. Within the last few days the 
legs had become oedematous ; this has been the case in previous pregnancies, 
but not at so early a period.** I then suggested the daily careful injection 
into the bladder of acidi hydroehlorici, ig^x, vini opli, nj^xx, In barley- water, 
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in the hope of dissolving and bringing away some of the phosphatic masses 
which I suspected to be in the bladder, and thus remove one source of irri- 
tation. A poultice of conium leaves was directed to be placed over the pubes, 
and the reonmbent position enjoined. 

In a few weeks, I received a letter from my friend, Dr. Baker, of Maldon, 
who had seen the patient in consultation with Dr. May ; he states, *' I am 
happy to say that Mrs. K — has derived infinite benefit from the use of the 
injection into the bladder. She could not, previously to her injection, retain 
her urine for twenty minutes, and then the pain and straining was most 
distressing ; she can now retain it for hours without pain, and there is no 
appearance of deposit.'' I had an opportunity of seeing this patient with 
I>r. Baker, on June 19th, on being called to Maldon to see another case ; she 
was well, and progressing comfortably with her pregnancy. 

It is rather a curious circumstance that I was consulted in the spring of 
the following year, by the son of this lady, for a calculous affection, the urine 
being loaded with triple phosphate. 

297. I cannot speak too highly of the extreme advantage obtained, 
in almost every case where phosphatic alkaline urine exists, by wash- 
ing out the bladder by means of injections of warm water. Even 
when the urine is loaded with alkaline mucus mixed with basic phos- 
phates, so often the case when the bladder is unable to expel its 
contents from enlarged prostate, or from spinal paralysis, the injec- 
tion of warm water so as to wash out the bladder effectually two or 
three times a week is of the utmost value. It is quite remarkable 
how suddenly the secretion of mucus and phosphates will decrease 
by this mode of treatment ; after two or three repetitions of the 
injection, the urine, which a few days before was thick and ropy, 
becomes transparent and healthy. It sometimes happens that the 
distension of the bladder by a sufficiently copious injection excites 
pain, and hence is ill borne by the patient. This inconvenience may 
be prevented by using the double canula catheter, by which the 
water entering the bladder from an opening at the end of the cathe- 
ter, aflter washing the walls of the visous, escapes by the second 
aperture, and hence all distension is prevented."*" 



Deposits of Carbonate of Lime. 

298. It has been already stated that carbonate of lime often occurs 
in small proportions in deposits of earthy phosphates, when the urine 
is decidedly alkaline. Its origin may then be explained by a decom- 

♦ An excellent double canula elastic catheter has been constructed for this 
pnq>08e by Mr. Weedon, of Hart Street 
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position of pho&pbate of lime by the carbonate of ammonia which 
replaces the urea. In this state the carbonate of lirae simply ap- 
pears as an amorphous powder, and its presence raay easily be re- 
cognized by the addition of any dilute acid^ which dissolres it with 
effervescence* Care must, however, be taken to wash the deposit 
with water before adding the acid, for unless all traces of adherent 
carbonatQ of ammonia arc removed, an effervescencG will be excited 
by the acid, whether the calcareous salt bo present or not. 

Very rarely, the carbonate Is found crystallized in dense stellec, 
affecting the circular form, and apparently composed of excessively 
slender prisma (rhomboids ?) cohering at the centre {Fig, 58). The 
few instances of this kind I have met with occurred in neutral or 
faintly acid urine, a condition probably necessary to insure the regu- 
lar structure of the little crystalline masses. Polarized light shows 
that the structure of the masa is regular, its density decreasing with the 



Fig. 58. 



Fi'^. 59. 




• *• 



distance from the centre, for a black cross becomes visible in each, on 
properly arranging the calc-spar prisms of the polarizing microscope. 
2S)9, Deposits of carbonate of lime are of constant occurrence in 
the urine of herbivora. These may be readily collected for examina- 
tion from the urine of the horse, in which tbey occur spontaneously. 
When examined by the microscope, after being washed with water, 
the particles of the carbonate arc observed to be small transparent 
spheres, like globules of glass^ and strongly refracting light. Al- 
lowed to dry, and examined after immersion in Canada balsam, 
their structure is beautifully distinct^ Each sphere being made 
up of myriads of minute needles radiating from a common centre 
(Fig. 59); the whole having a circular and well-defined outline, 
in which respect they differ greatly from the carbonate deposited 
from human urine. With polarized light, these interesting objects 
present a series of concentric colored ringa traversed by a black 
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oross. These beautiful little bodies present a remarkable resem- 
blance to pearls, the well-known concretions of the pearl-oyster. 
Indeed, they may almost be regarded as urinary pearls. I have 
some in my possession from the bladder of an ox, presented to me 
by my friend Mr. Rose, of Swaffham, larger than mustard-seeds, 
and forming really good pearls. Some of the same kind have been 
described by my colleague. Dr. Alfred Taylor. 

In the urine of the horse, large crystals of oxalate of lime occur 
mixed with these spheres of carbonate of lime, and probably origi- 
nating from the presence of sorrel {JRumex Acetosa) in the hay on 
which the animal had been fed. The oxalate is generally in the 
octohedral form and amber-colored, but my friend Mr. Havers has 
ahown me specimens in which the dumb-bell crystals coexisted with 
the ordinary oxalate and carbonate.* 

Some few cases are recorded, in which little concretions and gravel 
of carbonate of lime have been passed in the urine, as if an excess 
of lime had been eliminated without its usual adjunct, phosphoric 
acid. I have, however, never met with any examples of this kind, 
although I have detected carbonate of lime in phosphatic calculi, 
both mixed with the mass of the concretion, or more rarely forming 
a distinct stratum. 

Carbonate of magnesia is said to occur occasionally in phosphatic 
deposits, its presence being in all probability due to the decomposi- 
tion of phosphate of magnesia by carbonate of ammonia (metamor- 
phosed urea). 

Deposits of Silicic Acid. 

300. Silicic acid exists in infinitesimally small quantities in some 
of the animal fluids, and therefore may possibly be met with as a 
urinary deposit. It was found in crystals, forming part of a calcu- 
lous concretion, by Dr. Yellowley,^ and some other instances of its 
occurrence have been recorded. Lassaigne^ found a calculus con- 
sisting of pure silicic acid in the urethra of a lamb, and Wurzer^ 
has given the analysis of one removed from an ox, in which silicic 
acid existed to the amount of thirty-eight per cent. 

It is, however, very necessary to be on one's guard respecting sili- 
cious concretions ; for as there is a popular notion that calculous mat- 
ter is bond fide gravel, whenever an imposition is intended, a silicious 

* The carbonate of lime occurs occasionally in the form of dumb-bells, of which 
a representation is given in atlas accompanying Lehmann's work, Plate I, fig. 2, by 
Dr. Otto Funke. 



268 



FATHaLOQT OF EARTHY SALTS, 



pebble is ngudlj chosen to deceive tbe medical attendant* I have 
met with repeated instances of this, in which common rolled pebbles 
of quanz have been placed in my hand 3, with the a&sertion that thoy 
were actually passed from the bladder. This has usually oecurred in 
hysterical girls, who labored under that most unintelligibly morbid 
desire of deceiving the doctor, by representing themselves as afflicted 
with some disease of the genito-urinary organs. I have heard of in- 
stances in which Biich pebbles have actually been thurst by a girl into 
her own urethra, and thus have reached the bladder. In a case men- 
tioned to me by Dr. Christison, a piece of chlorite slate was found 
forming part of the supposed calculus, thus attesting its true origin. 
Within the last few days a young lady was brought to me for the pur- 
pose of being treated for a calculous affection, for which she bad been 
under the care of her family attendant in the country. She had de- 
ceived him by exhibiting to him considerable masses of common pearl- 
epar, and she brought me a large quantity of the same substance in a 
bottle. She appeared to be excessively indignant on my telling her 
that this mineral could not be derived from the bladder, A caae 
occurred many years ago in St* Thomas's Hospital , in which the late 
Mr, Cline operated^ and removed a quantity of common coals from 
the bladder of a patient. Not long ago a gentleman had a calculus 
crushed by my colleague, Mr, Bransby B, Cooper. The case made 
a great impression on several members of his family, and none more 
so than a delicate susceptible nephew. He soon after complained of 
difficulty of micturitionj passed an abundance of supposed gravely and 
at last his urethra was blocked up by a calculus, which, however, with 
a little aid from his uncle was removed* This calculus^ as well as 
the gravel be declared he had passed, aUbough in quantity large 
enough to fill a small wine-glass, was placed in my hands* All these 
presumed calculi were angular fragments of silicioua pebbles^ and 
owed their origin to a neighboring garden, and not to tbe bladder of 
this young gentleman. The reason for this imposition was quite un- 
intelligiblei 

801. As silicic acid has been found in calculi by such excellent 
observers as the late Dr. Yellowley and Dr, Venablea, and as tbe ox 
and lamb mentioned by Wurzer and Lassaignc could hardly have been 
supposed to have put the silicioua matter into their own bladders, the 
OccaBional possible occurrence of silicic acid in urinary deposits and 
concretions must be concededi Still, that it is extremely rare, all 
experience has proved^ as indeed might be anticipated from the chemi- 
cal relations of this very refractory substance. 




CHAPTER XL 

DEPOSITS OF ABNORMAL BLUE OR BLACK COLORING MATTERS. 

Blue and Black Deposits, 302 — Braconnot's Gyanourine, 303 — Diagnosis of, 304 — 
Schmidt's Blue Pigment, 305 — Indigo, 306 — Diagnosis of, 307— Prussian Blue, 
308 — Alleged Presence of Cyanate of Ammonia, 309 — Diagnosis of Prussian 
Blue, 310 — Black Deposits described by Braconnot, Marcet, Dulk, and Dr. 
Hughes, 311. 

802. In addition to the various tints communicated to urine by 
bile and blood (61, 314), certain peculiar coloring matters, strictly 
the products of diseased action, are occasionally, although very rarely, 
met with. These generally communicate to the urine a blue or black 
color. Three different blue pigments, at least, have been met with, 
yi&, cyanourine, indigo, and percyanide of iron, and probably two 
blaek ones, melanourine and melanic acid. Blue, green, and black 
urine has been described by the ancients, but it is probable that the 
Tariety of tints so often mentioned by all physicians since Hippocrates, 
were produced by blood or bile modified by the state of the urine. 

808. Cfyanourine was first discovered by Braconnot,* and has 
rince been observed by Spangenberg, Gamier, Delens, and others. 
Urine containing it possesses a deep blue color, and by repose lets it 
fall as a blue deposit capable of being readily separated by the filter. 
It may be freed from adhering mucus, uric acid, phosphates, &c., by 
washing with water, and digesting it in hot diluted sulphuric acid. 
The cyanourine may be precipitated from the acid solution by the 
careful addition of magnesia. It may also be obtained by boiling the 
blue deposit from the urine in alcohol, and evaporating the solution 
to dryness. 

304. Diagnostic Ctiaracters. — Cyanourine is a tasteless and in- 
odorous dark blue powder, scarcely soluble in water, merely at a boil- 
ing heat communicating to it a brown color, which on the addition of 
an acid, becomes red ; moderately soluble in boiling alcohol, being 
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partly deposited on cooling. Diluted acids dissolve it, the solution 
being brown or red, according to the proportion of acid present. The 
aolution in anlphuric acid leaves, by evaporation, a carmine-red qx- 
tract, which diasolvea in water, forming a brown fluid. Ammonia, 
lime-water, and magnesia, precipitate it unchanged from its acid solu- 
tion* Hot solations of alkaline carbonates dissolve cyanourine^ form- 
ing a red, whilst the pure alkalies yield a brown solution. Nitric 
acid converts this substance, like indigo, into nitro-picric acid. Heated 
in a glass tube, it forms an oily fluid which hnrns to a bulky ash, 

Cyanourine is distinguished from indigo by not subliming when 
heated in a tnbe> and from percyanide of iron by not yielding sesqui* 
oxide of iron when digested with carbonate of potass. 

305, Another modification of blue coloring matter has been de- 
scribed by Dr< Schmidt as occasionally occurring in the nrine of 
patients under hydropatbic treatment at Griifenberg.'^^ The deposit 
consisted of ovoid globules about one* third the size of a blood -cor* 
puscle, and of a fine blue color. It was partially soluble in hot ether 
and alcohol, forming blue solutions. Neither dilute sulphuric acid 
nor ammonia acted on it. Oxalic acid dissolved it, forming a blue 
solution. Potass, aided by heat, destroyed its color. No uric acid 
could be detected. 

The origin of this pigment is quite obscure ; it is probably trace- 
able to some metamorphic change in a protein compound ; for we know 
that albumen J when boiled with hydrochloric acid^ forms a bluiab 
solution. Also, when vegetable gluten, a body closely allied to albu- 
men, spontaneously decomposes in the air, it becomes partly con- 
verted into a blue substance, Dr< Heller has lately stated that these 
curious deposits are merely metamorphosed uroxan thine or yellow 
coloring matter of urine, and has applied the name of uroglaucine to 
the blue pigment- He assumes, therefore, that it is identical with 
what I have described as purpurine, produced by the action of hydro- 
chloric acid on previously warmed urine. The statements of Heller, 
however, are mixed up with certain inaccunicies, and can hardly be 
admitted without more minute investigation. 

The pathological indications of these substances are quite unknown. 

306* Indigo. — This pigment, when taken into the stomach, as is 
occasionally done in the empirical treatment of epilepsy, finds its way 
into the urine, forming a blue deposit. It, however, appears proba- 
ble that indigo has occasionally been generated in the animal economy, 
and instances of this kind have occurred to Drs. Prout^^ and Simon*^ 
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When this substance is present, the urine acquires a dark blue color, 
and by repose a deposit of the same hue falls. This, when collected 
on a filter, presents all the well-known chemical characters of indigo. 

The composition of this substance (GigNH^02) approaches suffi- 
ciently close to that of some animal products to render its occasional 
development in the organism a matter of high probability.* 

807. Diagnostic Characters of Indigo. — This substance dissolves 
in strong sulphuric acid, forming a purple solution. Nitric acid con- 
verts it into nitro-picric acid. Carefully heated in a tube, it sublimes 
in purplish-red crystals. By deoxidizing agents it is bleached, and 
white indigo produced ; this, by exposure to the air, loses an atom of 
hydrogen by oxidation, and becomes blue. 

Simon® gives the following as the best mode of detecting indigo in 
a blue deposit. 

Heat the deposit with a little grape-sugar in a mixture of alcohol 
and liquor potassse, the blue color disappears and a yellow solution 
b obtained. By agitation and exposure to the air the fluid assumes 

* Dr. Hassall, in ihe " Philosophical Transactions" (vol. cxliv), has a paper on 
this snbject, in which he forms the following conclusions. That blue indigo is 
freqoentlj formed in human urine, and, according to its quantity, imparts to the 
urine a deep green or bluish-green color; sometimes even forms a pellicle of nearly 
pure indigo over the whole surface of the liquid, at other times the quantity is so 
small as only to be detected by the microscope. That exposure to the air for some 
days, or some cause facilitating oxygenation, is necessary for the development of 
the indigo. That it is oflen accompanied by a brown extractive, in considerable 
quantities, closely resembling, in its composition and chemical reactions, hsematin. 
That the source of the indigo probably is altered hsematin, a modified urine pig- 
ment (cyanonrine and uroglaucine). That the urines in which the indigo occurred 
in largest quantities are of a pale straw-color, readily becoming turbid and alkaline, 
and orlow specific gravity. That it does not occur in healthy urine, but frequently, 
though not exclusively, in the urines of patients the subjects of Bright's disease, or 
pulmonary affections. That it appears to be associated rather with a general 
morbid condition than with affection of any particular organs. 

The relation between indigo and hoematin appears, by comparing one atom of 
hsematin with three of indigo. 

1 atom of hsematin = C** H^^ K^ 0« 
3 " indigo =C«H»8N5 0« 

Or, according to the suggestion of Dr. Letheby, the relation stands thus : — 



C H N 

1 atom of hsematin = 44+22+3 6 

2 " water =22 



44+24+3+8 



C H N 

2 atoms of indigo = 32+12+2+4 
1 " leucine = 12+12+1+4 



44+24+3+8 
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a rid, and eventually a green colore from the reproduction of blue 
indigo* 

The pathological indications of depoBita of indigo are unknown. 
Whenever they are met withj care should be taken to investigate the 
patient*s history, so as to discover whether this substance had been 
previously medicinally administer ed, 

308. JSesqui'ftrroeyanide of Iron, or Prumiaji Blue. — This sub- 
stance was first found by 51- Jalia Fontanelle^ in the urine of a boy 
residing at Mont-Louis in the Pyrenees. He was laboring under 
severe colic, attributed to his having swallowed a quantity of ink. 
The blue deposit continued for a day or tiro after the attack, leaving 
the urine of its natural color, but containing some soluble cyanide, as 
a blue precipitate was produced on the addition of a salt of iron. 
Several other instances of Prussian blue deposits have occurredj and 
it is remarkable that in most of them iron has been accidentally or 
intentionally taken, These deposits are said to be artificially pro- 
duced by giving to a patient who has been taking Bome preparations 
of iron, a few doses of fcrroeyanide of potassium. 

The origin of the cyanogen of the blue deposit can be readily ex- 
plained from the known composition of urea. Wo have seen that 
this substance may be regarded as a carbonate of ammonia (30), but 
it may also be considered as a cyanate of that base; thus — 



1 ^t^oiajame acid,- | ^ ""T ^y'*°^^*^'^'=2+l 

I " ammenia, 
1 ^* water^ 

Composition of an atom ofureji, = 2-[-2-h4+2 

Afl Prussian blue consists of a combination of iron with cyanogen, 
if any cause determines the resolution of urea into the above proxi- 
mate elements, and iron be present^ a precipitate of the sesqui-ferro- 
cyanide must be the necessary result. 

309- It has been asserted by Professor Pietro Piretti of Rome,^'^ that 
when persons labor under the influence of malarious poison^ the urea 
normally present in the urine is really replaced by cyanate of ammonia, 
and which can be obtained by careful evaporation. He adds^ that 
during the successful treatment of ague by valerianate of quina, the 
cyanate gradually disappearsj and is replaced by true urea. 

310. I)ia<fnoBtk Character of Pruuian Blue. — A blue powder 
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insolnble in water and alcohol. By digestion with liquor potassae its 
color is destroyed, sesquioxide of iron being set free, and a yellow 
Bolation of ferrocyanide of potassium formed. This solution is preci- 
pitated blue by sesquisalts of iron, and hair-brown by sulphate of 
copper. 

The pathological indications of these deposits are unknown. 

811. Melanoiirine and Melanic Acid. — Under these names have 
been described some black pigments which have been met with in 
urine. Their chemical properties are very ill defined, and their origin 
and pathology alike obscure. It is more than probable that, in some 
instances at least, these pigments ought to be regarded rather as 
altered coloring matter of blood than anything else. 

a. Braconnot* has described a black matter which he regarded as 
a weak salifiable base ; it occurred in the blue urine (286), and re- 
mained in solution after the cyanourine fell. It was obtained after 
the latter had fallen, by merely boiling the clear urine, when the 
black matter coagulated and became insoluble. It in all probability 
was merely modified hsematosine. 

I. The late Dr. Marcet^ met with a black matter in the urine of 
a child, unaccompanied by the ordinary constituents of the secretion. 
To this substance the name of melanic acid was applied by Dr. Prout. 
The urine in which it occurred was like ink ; it slowly deposited black 
flocculi after the addition of an acid. The black matter was insoluble 
in water and alcohol ; nitric and sulphuric acids dissolve it, forming 
a black solution, which by dilution deposited the pigment unchanged. 
Alkalies and their carbonates dissolved it, and acids precipitated it 
from its solution. Its alkaline solution produced brown precipitates 
on the addition of metallic salts. 

e. Professor Dulk, of Konigsberg, has described a curious kind of 
urine of a blackish-gray color, passed by a patient affected with 
hepatic disease. On filtering it, a yellow fluid, which was merely 
diluted urine, passed through, and a black matter was collected on 
the paper. This was slightly soluble in nitric and hydrochloric acids ; 
the solution being precipitated by tincture of galls. 

Professor Dulk suggests that this pigment was merely a highly 
carbonized haematosine, arising from the imperfect performance of 
the hepatic functions. 

d. Dr. Hughes, in the " Guy's Hospital Reports" (vol. ii, p. 52, 
3d series), has narrated a few cases of black urine. In the first case, 
which was under his own care, the urine, after the administration of 

18 
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creasote to allay vomiting, was of a dirty or brownish-black color, 
clear, unaltered by heat, nitric acid, or liquor potassae, even on boil- 
ing, without sediment, and remained unchanged in appearance after 
being kept in an open vessel for several days. There were no traces 
of blood-globules, or of any other solid substance, under the micro- 
scope. After death, miliary tubercles, and some recent pneumonic 
deposit, were found in the lungs. The cavity of the peritoneum was 
obliterated by strumous peritonitis. The structure of the liver was 
fatty. The common iliac, external iliac, and the commencement of 
the femoral vein of the left side, were filled with a clot of fibrin ad- 
herent to the coats of the vessel, and soft and whitish in the centre. 
The condition of bladder and kidneys is not mentioned. The second 
case was one of fever ; the urine was of a bright blue color, but was 
thrown away by the nurse before any analysis could be made. The 
third was a case of strumous peritonitis, in which a black deposit 
occurred upon boiling the urine with nitric acid. These two cases 
were furnished by Dr. Wilks. Dr. Hughes in all alludes to nine 
cases, but excludes two, inasmuch as one of them was not watched, so 
that the coloring matter might have been improperly introduced, and 
in the other the urine was not examined. Of the remaining seven, 
creasote had been taken internally in three cases ; in two, tar had 
been applied externally for psoriasis ; in six cases the urine was black 
and clear, and was but slightly, if at all, affected by chemical re- 
agents. In the seventh, a dense, black precipitate was thrown down 
by heat and nitric acid. Dr. Odling states, concerning this urine, 
that the black precipitate, on subsequent exposure, became an indigo- 
blue deposit. He considers that creasote and indigo belonging to 
two closely allied chemical families throws light upon its nature. 
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812. The elements of the nrinary deposits already examined, are 
capable of being easily recognized by their crystalline form or chemi- 
cal properties. Those which we have now to investigate are organic 
substances, often possessing organization, and sometimes enjoying an 
independent vitality. In the detection of these in deposits, micro- 
scopical examination is in almost every instance quite indispensable, 
and in many furnishes the only means for discovering their true 
nature. 

The best mode of examining these deposits microscopically, is to 
allow the urine to repose in a glass cylindrical vessel for a short time, 
decant the upper nine-tenths of the fluid, and then place a drop of 
the residue on a plate of glass. Carefully cover it with a piece of 
very thin glass, and submit it to the microscope. A good achromatic 
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objective of a quarter of an inch focua is generallj sufficient for all 
these investigations, but it is eomctinies necesaarj to iisD one of one- 
seventh or one-eighth of an inch, when the object is very loinule; but 
to a person familiar with these observations a good half-inch glass is 
sufficient for almost all cases. 



ELBMENTS OF BLOOD, 



313, The blood may be regarded as made up of red corpuscles^ 
floating in a fluid holding in solution the soluble elements of the Wood, 
and possessing the power of spontaneous coagulation in consef|Ucnce 
of the presence of fibrin. To this fluid the name of liquor ianguinii 
13 conventionally applied ; a term first, I believe, used by my col- 
leaguCj Dr. Bahingtonj with whose ingenious and important researched 
on the blood most are well acquainted. All, or any of the elements 
of the blood may find their way into the urine, either as the result of 
mechanical violence to the kidney or any part of the genito-nrinary 
track, of the irritation of a calculus, of organic disease, or any breach 
of surface of the mucous membrane of the kidneys or bladder ; or of 
sufficient pressure upon tbe renal veins to prevent the return of blood 
from the kidneys to the cav?e {322). Wo may find in the urine serum 
of blood, alone or accompanied by red particles ; sometimes the liquor 
sanguinis is alone effused, and containing but a small proportion of 
coloring matter ; or more frequently, all the elements of blood may 
be poured out together. Of the first of these, the urine of morbus 
Brightii, and of cases of anasarca resulting from scarlatina, are good 
ejcamptes ; in these the urine is characterized by the presence of 
albumen, and in acute eases presents the dingy or smoky aspect cha- 
racteristic of the presence of coloring matter of blood, or of entire 
blood-corpusclest Of the second condition, the urine in fungus 
hsematodes of the kidney furnishes a good example i this is often ob- 
served to be of the color of infusion of roses whilst warm, and on 
cooling solidifies into a pink transparent mass^ like red-currant jelly, 
retaining the figure of the vessel. Every case of idiopathic or symp- 
tomatic hfematuria affords examples of the presence of all the ele- 
ments of blood in the secretion. 

314, Diagnodi of Urine containing Blood, — When blood is effused 
in any considerable quantity in the urine, it coagulates into blackish 
masses like pieces of black-currant jelly ; and when it partly coaga- 




ALBUMINOUS URINE. 277 

lates in the bladder, linear masses of clot of nearly the shape of 
leeches are passed from the urethra, often to the great distress of the 
patient, by producing temporary suppression of urine. Even after 
this coagulation, the urine retains a port-wine color, and the micro- 
scope detects an abundance of entire blood-corpuscles ; although in a 
great proportion of them, the investing membranes have given way, 
and the colored contents become diffused through the urine. If too 
small a quantity of blood has been effused to give a decided red color 
to the urine, it will be frequently found possessing merely a dirty, 
dingy hue ; less frequently being of a pink color like the washings of 
flesh. In either case a sufiScient number of blood-corpuscles will sub- 
side by repose to allow of their being readily identified by the micro- 
scope (321). 

The coagulation of urine by repose will readily indicate the pre- 
sence of the liquor sanguinis, as the fibrin it contains is the only 
spontaneously coagulating substance in the body. This element is 
Very rarely effused by itself, being generally mixed with blood-cor- 
puscles, giving the coagulum a red color ; or with a fatty matter, 
which causes the coagulum to assume the appearance of hlanc-mange 
(870). Fibrin is, however, sometimes found deposited in the form of 
minute linear tubular masses, each being probably the cast of one of 
the uriniferous tubules (819). The red coloring matter, or hsemato- 
sine, and the albumen of serum, do not present characters always 
sufiBciently satisfactory to allow of their being identified without the 
application of reagents. 

815. Albumen may readily be detected in urine containing it, by 
the production of an opacity by the application of heat. This ex- 
periment, where any amount of accuracy is required, should always 
be performed in a clean test-tube, heated over a spirit-lamp. The 
common mode of heating it in a metallic spoon over a candle, 
although answering the purpose very tolerably when a glass tube 
cannot be procured, is infinitely inferior in the delicacy of its indica- 
tions. But if a spoon is used, it should be half-filled with the urine, 
and the extreme end of the bowl be placed over the flame of a candle* 
In this way the thin layer of urine near the end of the spoon soon 
boils, and the white striae of this coagulated albumen which gradually 
diffuse themselves through the cooler parts of the fluid, enable a very 
small quantity of this substance to be detected. If a large quantity of 
albumen be present, the urine will become quite solid on the application 
of heat, and will vary from this state to the production of a mere 



278 



NOF-CRTBTALLIHE OUGANIC DEPOSITS. 



Opalescence, according to the qaantitj existing m the uriQe. It ia a 
cnriotis fact, that the greatest amount of coagulation hy heat, is 
often found in urine either free from or containing but a small 
quantity of the coloring matter of blood. The dingy-red urine in gra- 
nular dJE^eaee of the kidneys^ generally deposits less albumen by heat 
than when it is straw-colored, and nearly free from hmmatosine. 

316. Albumen does not require actual ebullition for its coagulation 
by heat ; if any be present in urine, the latter becomes opaque before 
a bubble of vapor is evolved. 

The addition of a drop of nitric acid to albuminous urine immedi- 
ately produces a copious coagulation of the albumen, but if only mere 
traces of the latter be present, the opacity first produced will disap- 
pear by agitation, and will reappear by the addition of a second drop 
of the acid. A drop of mixture of one part of nitric acid and three 
of hydrochloric acid, is much more decided in its effects, and more 
delicate in its indications than pure nitric acid. This admits of ready 
explanation in the evolution of chlorine by the abstraction of hydrogen 
from ilie hydrochlorio acid^ and thus one of the most delicate precipi- 
tants of the protein compounds is set free. 

Another dclicrttc test consists in the addition of a solution of ferro* 
cyanide of potassium previously acidulated with acetic acid* This, 
like the Inst test, hns the inconvenient property of precipitating other 
protein compounds besidca albumen, as mucus, &c. 

317, As a general rule^ if urine becomes opaque by heat and on 
the addition of nitric acid, albumen is present. It id important to 
bear in mind that certain sources of fallacy exist when only one of 
these tests is used, 

A. Heat will produco a white precipitate in urine containing an 

excess of earthy phosphates (261). BiHinffuuhed from aBu- 
men % dimppearing on the addition of a drop of ant/ acid. 

B, Heat being applied to urine containing dcposita of urates, will 

somettmes^ if actual ebullition be prolonged^ produce a deposit 
of an animal matter (tritoxide of protein ?) insoluble in nitric 
acid. This is rare, hut ii distinguuhed from albumen hy 
being deposited onli/ after protracted ehullition. 

Q. Nitric acid will often produce white deposits in the urine of 
patients under the influence of copaiba, cuhehs,^ and perhaps 
some other resinous diuretics. Di%tingui%h€d from albumen 
in not being produced by heaL 

B. Nitric acid will^ in some concentrated urinei as in the scanty 
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secretion of fever, often produce a dense buff-colored amor- 
phous precipitate of uric acid. Distinguished from albumen 
in not being produced by heat. 
B. Albumen may be present in urine and not be precipitated by 
heat, providing the secretion be alkaline. If, therefore, urine 
suspected to be albuminous, is capable of restoring the blue 
color of reddened litmus paper, nitric acid must be used as a 
testy as albumen, when combined with alkalies, does not coa- 
gulate by heat. 

F. Albumen may be present and yet escape detection from using 

dirty test-tubes ; a small quantity of an acid, or a little solu- 
tion of potass or soda, left in the tube, will prevent the pre- 
cipitation of albumen by heat from urine boiled in such a tube. 

G. It may occasionally happen that albumen may be present in the 

same incipient or hydrated state in which, according to Dr. 
Prout, it occurs in chyle.** Heat scarcely affects this variety 
of albumen, except by ebullition ; but nitric acid immediately 
coagulates it. Where but small quantities of albumen are 
present in urine containing rather more than an average pro- 
portion of phosphate of soda, the application of heat scarcely 
produces any visible opacity until after the addition of an 
acid, and hence it is possible for the albumen to be errone- 
ously regarded as existing in the hydrated state ; a condition 
which has never occurred to me. In the later stages of dia- 
betes melHtus, I have occasionally found the urine previously 
warmed rendered opaque on the addition of nitric acid ; the 
precipitated matter appeared to me to resemble some of the 
oxygenized compounds of protein described by Mulder. 
818. A remarkable substance allied to albumen has been detected 
in the urine by Dr. B. Jones in cases of rickets ; it differs from albu- 
men in not being precipitated by heat or nitric acid. But on boiling 
the urine and allowing it to cool, a precipitate fell, which redissolved 
on the application of heat. Alcohol added to the urine readily coa- 
gulated this substance. Dr. Jones considers this substance to be 
allied to the albuminous matters (oxides of protein ?) found in the 
buffy coat of inflamed blood and in pus.* 

* In certain forms or stages of albuminuria or Bright's disease, or the desqua- 
mative nephritis of Dr. Johnson, the urine deposits a sediment, which consists of 
the altered epithelium, with its exudations, of the urinary passages ; it is of a dirty- 
white hue, easily diffused by agitation, and not unlike mucus, though at once dis- 
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319. Albumen is occasionaUy found in the urine in a coagulated 
state, and presenting a tubular vermicukr appearance. In this form 

tinguialied from it bj bemg dissolved and gelatiriizeti bj ^ solution of potash. I 
speak of eertaia formsj as no^ it is clear that under the head of albamiQUTi% or 
Bright's disease, are not only ti> be enumerated merely Tarbus Ha^c3 of the same 
disease, but really and essentially distinct formjij constituting different diaeaseaf 
Farying in their origin, the rapidity of their course, their pathological indicfttiona, 
and in the microscopical appearances of the urinary sediments. 

Closely connected vriih this subject are the names of Bright, Barlow, and John- 
son, and I refer with much confidence to their writings^ principally contained in 
the different numbers of the ** Gny*s Hospital Reports/* for a full detail of the 
syEaptoms and treatment ; I also hove inuch satisfaction in alluding to a paper by 
Dr. Wilks,* in which he sums up clearly, but fully, the opinions held in the Medi* 
cal School of Guy 'S, regarding the distinct forms assumed by this disease, as shown 
by ilie symptoms during life, and the microscopic appearances after death, I now 
proceed to notice the microscopic appearances of the sediments* 

L T/i€ retml cells (Fig. 60), when in sitn^ are polygonalf bodieSi but become 
spheroidal or sabspheraidal on detachment; they measure from about j^Vir ^^ 
gi^ part of an inch in diameter, atjd coulain nuclei, but are occasionally filled with 
gran^iles or fat. They seldom occur alone, but are generally 
found associated with epithelial casts or blood discs, and mark 
the acute stages of desquamative nephritisT l-hongli any tempo- 
rary irritatiou of the lining of the renal tubes may cause their 
detachment and subsequent removal in the urine, 

2. Title Bpithdial casts are represented in Fig. 61,1, magnified 
about 200. They show the earliest deviation from the healthy 
condition. There may be some difference of opiniou as to their 
structore^ Some pathologists represeut them as arising from 
the moulding of fibrin which has exuded from the Malpigbian bodies, and entangled, 
in its passage through the lubes, blood corpuscles and the epithelial cells, previously 
shed by a process of desquamation. Such bodies are certainly found, but T shall 
refer to them afterwards as rather belonging to what have been called hyaline, or 
structdtele^ casts. The true epitheUal casts are about ^ Jg of an inch iu diameter- 
They are elongated pieces of the epithelial lining of the convoluted renal tubas. 
The cells which stud their surfaces contain nuclei and granular matter, and atiQ 
rather more opm]ue than natural, and iu parts detached. These casts, as weU as 
the renal cells, are indicaUve of the acute stage of morbus Brightii, or desquamative 
ncphntts. 

H. Oraiiular casts, are represented in Fig, Gl, 2, and Fig. 62, 3, and are of 
several kinds. The first are similar to the true epithelial casts, and differ from 
them only in that the cells are more decidedly fille*i with granular matteri and 
in points detached, leaving the basement membrane bare. Fig. 61,2, magnified 
about 250. These may be called granular epithelial casts. In the next Mtage 
the cells appear to have been disinteg^ted, and the granular matter is thickly 
sprinkled over the luriaoe (Fig. 62, 3), In the next form the surface of the 

* '' Guy^i HoipiltLl Reporti^^ Zd it^ri«s, yoI. vil. 
f KoUiker, irwwlatim ^ By^mih^m Society . 
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Fig. 64. 



it has been mistaken for minute hairs 
(Fig. 64), It is of common occur- 
rence in Bright's disease, even in the 
earlier stages, and the deposit appears 
to he niade up of fibrinous (albumi- 
nous) casts of the uriniferous tubules 
of the kidney. Portions of epithe- 
lium are often found adhering to them, 
generally, according to Dr. G. John- 
son, loaded with fat (369). Urine con- 
taining these bodies lets them fall by 

cast is equally sprinkled with granules, but the origin is different ; in the former 
the granules are developed within the cells, even before their separation ; but in 
the latter they are formed from protein compounds secreted within the cavity 




Fig. 61. 



Fig. 62. 




of the tube. They are found, more especially the latter, in the chronic stage 
of desquamative nephritis, and are considered by Dr. Todd to have a close 
relation to chronic gout, and indicate a small contracted kidney with irregular 
surface, which he calls the gouty kidney. In cases of the gouty kidney, the urine 
in the first stage is in appearance healthy, only occasionally albuminous, and the 
sediment consists mostly of disintegrated epithelium ; as the disease advances 
to the second and third stages the urine becomes paler, and permanently albu- 
minous; and in the last stage contains large waxy or hyaline casts, ^^^^ of an 
inch in diameter. 

4. Fatly casts are represented in Fig. 62, 4, and are of various kinds. The 
earliest change is a deposition of fatty matter within the renal cells before their 
detachment To the eye they resemble the epithelial casts, except that many 
of the cells contain fatty matter in the form of granules. In the course of the 
disease the deposition of fat increases, the cells lose their character, and there 
appear globules of fat studding a structureless membrane. Dr. Johnson states 
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repose in the form of a dirty-white sediment, easily diffused by 
agitation, and not trnlike mucus* A solution of potash diesolves 

tbat the oily or fattj caats^ tbough oGC&sionmllj OQeamng as a cod sequence of 
acute desquamative nepliriUs, belong more especial Ij lo the nou-deaqoamativc 
form of the disease. The urine in the early stage is albumiuons, btil coolaing 
ceitlicr epitbelium iioj- casts. As ibe disease progresses, a light eloudj sedim^ol 
ia deposited, whreb is found to contain amall wbjlj casta of about y^^^^ of au inch 
in dinmetcr, with oil globules or oval cells with more or leas oily cMJiileiits* Some 
of tho oil TO ay be the products of the metamorphosis of fihrinous or albtiminous 
exudations. 

5, Hi/alifjCj itrudurehsSjOr wozy catiSj are of different slzes^and consist of fibri- 
nous exudations^ wbether from the Malpighian bodies or from the walls of the 
tubes, either before or after epithelial desquamation, and moulded in the tuba- 
lar form during their passage down the tubes, L The smaller size meaaurea 
about To'^ir of an inch in diameteri and are the product of the fibrinous exudar 
tion from the Malpighian bodies while the epithelial surface is unbroken. Their 
presence mark a the acute stage of the non-desqu amative form of the disease. 
2, The large size measures about ^^^ of an inch, and appears to ori|^*nnte from 
fibrinous exudation within the tubes after the detachment of the epithelial cclli* 




Fig. 63^ 5 and 6, lepresenting the two sizes ^ are taken from Br. Jobnsoa^s work* 
They are rather too coarse '^ occasionally thev appear in the fieW as mere tubular 
shades, with perhaps one or two altered renal eclb, or granular matter altaebed. 

6 and 7» Piu- and blood-canh are gcncrall)' formed by lb a entaagling of the 
pus or blood corpuscles in the moulded fibrin ; in fact are hyaline casts stadded 
with pus-cells or blood-corj^useles. But occasionally they appear as epilbelial 
catti, baTing the cells either replaced by, or studded with, pus or blood'Corpuscles, 
The latter Indicate the ejcistenee of acuta disease, calculous irritalion, or maUg< 
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and gelatinizes the deposit, which will at once distinguish it from 
mncos. The tabular masses of albumen are seldom larger than 
bV or jhjs i^ohj generally much shorter, and in diameter correspond 
closely with that of the tubuli uriniferi, never exceeding y^jVu inch. 
This deposit may be regarded as almost pathognomonic of Bright's 
disease. 

820. Scematonne (C^^HjjNjOgFe) is regarded as the coloring mat- 
ter of the blood, normally contained within the delicate sac of the 
corpuscles, particles, discs, or globules of blood ; all these terms 
being synonymous. It is not known whether it is the product of the 
metamorphosis of the true coloring matter of the blood, or whether it 
only bears the same kind of relation to that substance as does coagu- 
lated albumen to that principle in its fluid state. It cannot be sepa- 
rated in a soluble condition from the globulin. When pure, it occurs 
as a dark-brown, slightly lustrous mass, which on trituration adheres 
to the pestle. It has neither taste nor smell ; is insoluble in water, 
alcohol, ether, acetate of the oxide of ethyl, and fatty and volatile 
oils. Miilder, however, regards it as slightly soluble in fatty and 
ethereal oils. It dissolves readily in weak alcohol, to which sulphuric 
or hydrochloric acid has been added, forming a brown solution, which 
being saturated with an alkali, assumes a blood-red color. Aftes 
trituration with sulphate of potash it dissolves for the most part in 
water. Even very dilute solutions of the caustic alkalies and their 
carbonates in water or alcohol dissolve it in almost every proportion. 
Chlorine dissolves the perchloride of iron and throws down white 
floccnli, soluble in alcohol and ether but not in water, which, dried at 
100®, appear as a light-colored powder, unaffected by hydrochloric 
acid, but soluble in alkalies, forming a reddish solution, consisting of 

nant disease. In acute disease, the epithelial casts are also present \ in cases of 
calculus, the other diagnostic signs will throw light on the nature of the case; 
and in the third, or malignant disease, carcinomatous cells will probably be pre- 
sent, and aid the diagnosis. Though in these three instances the investigation 
of the general symptoms would probably be sufficient, yet when the mind is bent 
on elucidating a nice point in diagnosis, the microscopic examination is of the 
utmost value. Pus-casts indicate pyelitis, or suppurative disease of the epithelial 
lining of the pelvis and tubes of the kidney. This may originate in — 1, morbid 
conditions of the blood ; 2, the application of external violence ; 3, from changes 
consequent on retention of urine ; and 4, from the inflammation caused by cal- 
culous irritation.* 

• Dr. Johnson, " On the DiReaaes of the Kidney." 
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chlorous acid and hsetnatosine freed from iron, according to Mulderj 
who gives the following as the composition of the latter : — 



Corbo&i 44 atoms, 


65-347 


Hjdrogen, 22 ** 


o445 


Nitrogen, 3 ^* 


W3m 


Oxygen, 6 " 


n-8Bi 


Iron, I *' 


^mi 



100-000* 

When hccmatoaine is present, the urine h always more or less 
colored hy it, and a few entire corpuscles are almost always found 
floating in the fluid. It never occurs unaccompatiied by albumen^ 
and being acted upon by tests in a similar manner^ the remarks already 
made on the httter substance (317) apply equally to hyematosine, ex- 
cepting that the deposits produced by heat or nitric acid are always 
brown instead of white, M. Pariset^'^ has proposed the following 
process for the detection of blood in urine, as least liable to fallacy- 
Boil the urine and filter it. Brown coagula of hcematosine and albu- 
men will be left on the filter ; pour on these some liquor potassae, 
and if hEematosine be present, a greenish solution will pass through, 
from which hydrochloric acid will precipitate white coagula of protein. 
The following^ in addition to those mentioned as affecting albumen, 
are the most serious sources of fallacy in the detection of hsematosine, 

1. Purpurin€y when present in the urine (184), will often com- 
municate to it so intense a color as to cause the patient to report his 
urine to be bloody* DmtinguiBhed hy not being affected in color or 
transparency at a boiling heat, 

2* Uric acid^ when present in concentrated urine, as in the first 
week of fever, is often immediately precipitated by nitric acid, browE 
coagula, much resembling those of haematosine, falling ; but really 
composed of extremely minute crystals of uric acid. Bistinguiahed 
hg not being affected by heat^ and by the microscopic character of the 
deposit (124). 

3. Bile^ or at least its coloring ingredient, often tints the urine of 
a deep brown color, and may lead to an unfounded suspicion of the 
presence of blood. One or other of the following tests will at once 
detect bile or its coloring matter in a fluid, 

a. Pour on a white plate, or sheet of writing-paper, a small quan- 

* Lelitnann, 
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tity of the urine, so as to form an exceedingly thin layer, and care- 
fully allow a drop or two of nitric acid to fall upon it. An immediate 
play of colors, in which green and pink predominate, will, if the color- 
ing matter of bile be present, appear around the spot where the acid 
falls. 

b. (Pettenkofer's Test.) — To a small quantity of the suspected 
urine in a test-tube, two-thirds of its volume of sulphuric acid are to 
be carefully added, taking care that the mixture, which soon becomes 
hot, never exceeds a temperature of 144°. Three or four drops of a 
solution of one part of sugar to four of water are then added, and the 
mixture shaken. A violet-red color becomes developed if bile be 
present. My own experience of this test has not led me to regard it 
as either a generally useful or trustworthy one, and in applying it 
there are numerous sources of fallacy to be guarded against, arising 
chiefly from the action of sulphuric acid on sugar, which developes a 
red color in the absence of bile. A mixture of albumen or oil with 
sugar will, even in very minute quantities, produce a purple or 
scarlet color, with sulphuric acid, as Baspail long ago stated. 

e. (Heller's Test.) — Add to the urine any albuminous fluid, as 
serum of blood or white of egg ; then pour in sufficient nitric acid to 
produce a considerable albuminous coagulum. On examining this 
after a short repose, it will be found to possess a bluish or green color 
if bile-pigment existed in the urine, whilst, if none were present, the 
deposited mass will be white or merely slightly yellow. 

d. It may occasionally happen that bile may exist in the urine so 
modified (oxidized ?) as not to exhibit the characteristic reaction with 
acids. This has been observed in cases of cholera ; the urine, although 
containing modified bile, became merely imperfectly reddened by it. 
Ammonia then becomes a valuable test, as it produces an immediate 
deep-red color.^^ The fallacies of this test are the accidental pre- 
sence of vegetable coloring matters, especially rhubarb, and the newly 
observed fatty body, stearolith (378). 

4. Hcsmatoxylonj administered as a medicine, will often, by the 
red color it communicates to the urine, lead to an unfounded suspicion 
of the existence of haematosine. Distinguished by the dark precipi- 
tate produced hy sulphate of iron, and by absence of coagulation by 
heat. 

5. Pareiraj Chimaphila, and even Senna^ will sometimes commu- 
nicate a dark-brown tint to the urine ; but the absence of all the cha- 
racteristics of albumen and haematosine, will distinguish it from the 
color produced by blood. 
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321* Mwrodcopie Characters of Bload-eorpu^des. — These fuffiish 
the readiest and most infallible mode of detecting blood in tbe urine. 
To discover them, if tbe urine posseaa a red or brown colorj a drop 
taken from it after agitation will be snfRcient to allow their ready de- 
tection* But if the nrine be barely colored^ it is better to allow it to 
repose for some hours, and examine a drop from the bottom of the 
vesselj to which the corpuscles generally sink with readiness* 

If blood be recently effused into the bladder from some mechanical 
injury, the componenta are observed not only unaltered in figure, but 
even adhering in rouleaux (Fig. 65), as when a drop of fresh blood 
unmixed with urine is examined. 

If the blood is present in susaller quantity, or even if copious, but 
more slowly effused, all traces of the linear arrangement of the cor- 
puscles IB lost, and they are found separate and floating in the fluid 
(Fig. 6(3). On first examining the objectj the corpuscles resemble 
little rings; an optical illusion arising from their being nearly emptied 
of their contents by exosmosis. The corpuscle thus becoming n 
doubly concave disc, a change which receives a ready explanation by 
the very interesting demonstration of the real structure of the cor- 
puscles by Dr, Eeea***' Sometimes an appearance of a spiral fibre, 
like that described by Dr- Martin Barry/* is observed- This ap- 



Ftg* 63* 



Fig* 66. 





pearance of the supposed fibre has always appeared to me to be an 
optical delusion arising from the delicate investing membrane of the 
nearly empty corpuscle collapsing in circular folds round the nucleui , 
as a centre. By longer repose in urine, the corpuscles alter still 
further in figure, becoming irregular at their margins^ as is shown in 
part of Fig* G6** 

* The blood'casts which m m&nj caees of hfcmatunm ate found in the urine hwe 
beea alreadj notice d, in eonnectioti with the aubjeet of renal caals. Thej are gene- 
rally hjaliue or structurtleaa caB^ entaaglmg in their passage down wards the cor- 
puscles of the blood* 
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Whatever are the modifications presented by the blood-corpuscles 
in nrine, their non-granular surface, uniform size, and yellow color 
under the microscope, will always be sufficient to identify them. 

822, Paihohgieal Indications. — ^Whenever the elements of blood 
appear in the urine, there is ample proof of the existence of active or 
passive hemorrhage. If, however, the quantity of hsematosine be 
so minute as barely to tint the urine, it is probable that the albumen 
present may be readily secreted {u «., without breach of surface) by 
the kidney assuming an abnormal function. This is probably the case 
in the peculiar disease of the kidney so laboriously and successfully 
elucidated by Dr. Bright, the effusion of albumen being, in the first 
stage of the disease, an attempt to relieve a congested condition of 
the kidney, and must be regarded as an effort of diseased function ; 
whilst the structural changes which afterwards occur unfit the kid- 
ney for eliminating the normal nitrogenized elements of urine, and 
the chief relict of its secreting power is found in the separation of 
water and albumen from the blood. On the recession of some affec- 
tions, in which the cutaneous function is temporarily impaired or 
suspended, especially in scarlatina, a congested kidiiey occurs as an 
almost necessary result, and albuminous urine results as in the first 
stage of morbus Brightii. During the existence of pregnancy, and 
perhaps of some pelvic tumors, the urine is occasionally and tempo- 
rarily albuminous ; a fact first noticed by my colleague. Dr. Lever,^ 
and meeting with a probable explanation from the possible existence 
of pressure on the emulgent veins, a condition which the researches 

• of Dr. Robinson^ have shown to be capable of producing congestion 
of the kidney and serous urine. 

Where blood is present in large quantity, or coagula are mixed with 
the urine, hemorrhage from some breach of surface is indicated ; and 
the immediate cause of this, whether a ruptured vessel from excessive 
congestion in any part of the urinary organs, the irritation of a cal- 
culus, mechanical violence, or malignant disease, as fungoid degene- 
ration,"^ can alone be made out by a careful examination of the exist- 
ing symptoms. 

823. Therapeutical Indications. — These will vary according to the 
immediate cause producing the sanguineous or albuminous effusion. 
Of course, where active hemorrhage exists, the treatment will be di- 
rected by the view taken by the practitioner of its immediate exciting 

* The source may mostly, in these cases, be determined by the appearance of 
componnd cells when the urine is placed under the microscope. 
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causes. Absolute rest, the local application of cold to the hips and 
loins, the relief of congestion of the kidneys by local or general blood- 
letting, free action on the bowels by saline (sedative) purgatives, with 
dilute acids, will constitute the essential part of the therapeutic 
agents. The admintstration of the acetate of lead is frequently of 
great Ber\'ice^ but it should be administered boldly* and in tolerably 
large doses, for a ihort time ; a plan far more effectual than that 
generally followed, of giving small doses for a longer period* In 
doses of three or four grains, with one-fourth of a grain of opium in 
a pill, repeated every two hours until six or eight doses are taken, 
this remedy is very successful. I, however, prefer admuiistering the 
lead in solution ; in this form it is readily taken by the patient, and 
seems to act most efficiently, as in the following formula : — 

B< Plumbi acetatiSf gr. xxiv; 
Aceti deatUlaii, f^j ; 
Sjrapi papaveris^ fjj i 
Aquuc rosse, fjiij j 

AquEO de^linatce, ^51?- M. fiat mistura. 
Cujns eumal; sBj^er coch. ij magcia omoi accundQ. hoT%. 

If care be taken to keep the bowels acting by a saline purgatives 
no fear of any unpleasant consequences from the lead need be appre- 
hended during the period required to give it a fair triah The gums 
should, however, be watched, and if the blue edge described by the 
late Dr* Burton^* be seen, the medicine must be at once given up. 

824. No remedy has, however, appeared to me to be of such extra- 
ordinary value in the treatment of hfematuria, aa gallic acid. I have 
seen this drug arrest for many weeks bleeding from an enlarged and 
(fungoid ?) kidney, after all other remedies had failed. It should be 
given in doses of at least five grains in a draught, with mucilage, and 
a little tinct. hyoscyami, and repeated at short intervals. This drug 
really acts as a direct astringent, reaching the capillaries of the kid- 
ney, and finding its way into the urine, which soon becomes so im- 
pregnated with it as to be changed into ink on the addition of a few 
drops of tinctura ferri sesquichloridi. 

I believe it to be very important to take every precaution that 
tannic acid or tannin is not substituted for gallic acid* Closely allied 
as these bodies are, and readily as the former is converted into the 
latter, merely by a few hours' exposure of its solution to the air, still 
there is great reason to believe that tannin is never absorbed as such 
into the circulation. Professor Miilder^^ has explained this on the 



HiBMATURIA. 289 

power it poesesses of coagulating albumen, and hence, unless it under- 
goes some previous change, it cannot possibly circulate in the blood, 
as it would immediately coagulate it. Mulder has declared his belief 
that if the astringent matter present in two ounces of cinchona bark 
could, by any possibility, be absorbed into the blood, it would, in this 
manner, produce instant death. 

825. When the only constituent of blood present in the urine is 
albumen, the treatment will vary according to whether the kidney is 
merely congested or structurally affected. The treatment of the 
latter class of cases has been fully detailed elsewhere,^ so that it is 
unnecessary for me to give any account of it. The treatment of the 
acute stage of congested kidney, occurring in children in the dropsy 
after scarlet fever, when the urine is albuminous, and dingy from the 
presence of red particles, is, in the great majority of cases, so suc- 
cessful and uncomplicated, that it is important to allude to it.* 

I may remark, as a prophylactic remedy, that the warm bath is 
invaluable ; I scarcely recollect, even in a large experience, a case of 
dropsy after scarlet fever occurring when the warm bath was daily 
used as soon as the skin began to exfoliate, and continued until a 
perspiring healthy surface was obtained. When anasarca has occur- 

* la the chronic stages of the various phases of disease known as Briji^ht's 
disease, as in the acate stages, the point of first importance is attention to the skin 
and the secretion generally, avoiding, if possible, mercurials and diuretics. The 
accamalated experience of many years has shown that patients cannot bear the 
operation of mercury ; in some cases, indeed, the smallest quantity, even a couple 
of grains of blue pill, has produced violent and dangerous salivation. And I think 
that I may also state that general experience is equally against the use of diuretics. 
In the early stages the tubes arc blocked up by disintegrated epithelium, and the 
blood is already overcharged with a diuretic in the shape of the retained urea, which 
in the latter stages, on the removal of the obstruction, renders the use of any other 
diuretic unnecessary. I am not unaware that the treatment by diuretics has been 
advocated by Dr. Burrows ; but the pathology of the disease, as at present under- 
stood, certainly contraindicates their use, and the more rational course of treat- 
ment is attended with such a degree of success as to disincline me to run the risk 
of recommending remedies which may be either dangerous or unnecessary. The 
measures best adapted to restore and preserve the functions of the skin are — warm 
baths, flannel clothing, and antimony, while the compound jalap powder, with or 
without elaterium, in dosesfor the adult of two scruples of the powder, with one-sixth 
of a grain of elaterium, is the most effectual remedy for relieving the bowels. 
When the kidneys begin to act, as shown by the increased secretion of the urine, 
and the skin is perspirable, chalybeates are indicated ; and I have myself found the 
tincture of the sesquichloride of iron, in doses of fifteen minims, with or without an 
equal quantity of tincture of henbane, the best mode of prescribing them. 

19 
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red, strict confinement to bed, or at least to a warm room, miist be 
eDJotned, tbe warm bath nsed twice a week, and a free action on the 
skin encouraged. The bowels should be kept acting by the puU^a 
jalapie composituSy and the antimonii potassio-tartras administered in 
dosee varying from one-twelfth to one*eighth of a grain, four or five 
times in the twenty* four hours, according to the age and strength of 
the patient. A bland and nearly fluid but moderately nutritious diet 
should be enjoined. This plan must be continued until ail anasarca 
has vanished, a supple and perspiring eurface obtained, and urine free 
from albumen. The remedies may then be gradually left off, a more 
nutritious diet allowed, and the ammonio*citrate of iron adminidtered 
thrice daily, in doses of three to five grains, to remove the anseniiated 
state of the patient* On leaving the bedroom, a flannel waistcoat, 
extending to the loins, should be worn for some time- This treat- 
ment bus been almost invariably successful in every case I have 
employed it, and I may remark that 1 have never in these cases wit- 
nesaed the excessive prostratioti said by some to be the almost neces- 
iary result of the employment of antimony in the diseases of children. 
326. I cannot too anxiously caution the practitioner against the 
employment of the still too generally used diuretics in those cases, 
A more mischievous practice can hardly be employed, for on the 
recession of scarlatina the lining membrane of the tubuli is often left 
inflamed, the tubules themselves being obstructed by an abundance of 
des(|uamatory epithelium. The necessary effect of stimulating diu- 
retics is to determine blood towards already oppressed kidneys ; to 
injure organs, moreover, whose important depurating offices are so 
necessary to the continuance of life, and the integrity of which dimi- 
nishes as congestion increases. Bloody urine, the non-elimination of 
effete nitrogcniKcd elements from the blood, and death by convul- 
siona, have repeatedly resulted from this most serious error.* 



PURtlLEHl! DEPOSITS. 

32T» Pus is not unfrequently met with in the urine, as the result 
of suppuration of the kidney, or of some portion of the geni to-urinary 
mucous membrane, or of abscesses from adjoining viscera or ab- 
normal growths, bursting into the urinary cavities. There is said 
alflo to be occasionally another source of purulent matter in the urine, 

* See notfi p* 28S. 
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Yiz., when a vicarious discbarge of pus occurs from the kidneys. 
Many pathologists, especially in Germany, have declared their belief 
in the frequent occurrence of this phenomenon, and cases have been 
recorded of empyema disappearing contemporaneously with the dis- 
charge of purulent urine. The subject is, however, still obscure, and 
any opinion must in the present state of our knowledge be given with 
caution (830). 

At present, however, there does not exist a single satisfactory 
proof that bodies, the size of pus-particles, can ever enter or escape 
through the walls of capillary vessels without breach of structure. In 
all oases where a purulent deposit is really absorbed into the circula- 
tion, independently of breach of surface, it is, in all probability, first 
metamorphosed into soluble products. 

828. Characteti of Urine containing Pu%. — Generally acid or 
neutral, unless long kept, and slow to assume putrefactive change. 
By repose, pus falls to the bottom, forming a dense homogeneous 
layer of a pale greenish cream color, never hanging in ropes in the 
fluid like mucus (unless the urine is alkaline), and becoming by agi- 
tation uniformly diffused through it. The addition of acetic acid 
neither prevents this diffusion, nor dissolves the deposit. If a portion 
of the deposited pus be agitated with an equal quantity of liquor 
potassse, it forms a dense translucent gelatinous or mucous mass, 
often so solid that the tube can be inverted without any escaping. 
On decanting some urine from the deposited pus, the presence of 
albumen can be detected by heat and nitric acid (817). When pus 
is agitated with ether, a quantity of fat is dissolved, which is left in 
the form of yellow butter-like globules, when the ether is allowed to 
evaporate in a watch-glass. The peculiar action of liquor potassse, 
coupled with the albuminous state of the urine, constitute the best 
test for the detection of pus. 

If the urine containing pus happen to be alkaline and to contain 
free ammonia, the character of the deposit is completely altered, 
becoming viscid, not readily diffused by agitation through the fluid, 
and resembles in appearance some varieties of mucous deposits. The 
detection of albumen in the supernatant fluid by the addition of nitric 
acid, and the conversion of the deposit into a white granular mass, 
destitute of its previous viscidity by the addition of acetic acid, will 
generally enable a safe opinion as to the nature of the deposit to be 
arrived at. A source of fallacy may occur in the urine of women, 
which may be supposed to contain pus, merely from an admixture of 
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Fig- ni. 



leucorrhceal or other ?agjnal discharges. In such specimens, tracei 
of albumen can generally be detected in the urine, whilst tlie deposit, 
instead of presenting the dense homogeneous layer so characteristic 
of pus, is flocciilent and granular, although often extremely copious, 
and readily gelatinising with liquor potassae. 

329, Microscopic CharmUfB of Pm, — This substance consists 
essentially of round granulesj or particles rather larger than blood- 
corpuscles, floating in an albuminous fluidj or UquQr purw^ differing 
essentially from liquor sajiguinis^ in the absence of a spontaneously 
coagulating power. When a drop of a purulent fluid is placed under 
the microscope, the particles become visible; they are white, roughly 
granular exteriorly^ and are much more opaque than blood-corpuscles 

(Fig. 67, a). On the addition of a drop of 
acetic acid, the interior of the particle 
becomes yisible, and is found to be filled 
with several transparent bodies or nuclei^ as 
shown in the figure h* Hence pu& is usually 
considered as a regularly organized body, 
consisting of a granular membrane envelop- 
ing transparent nuclei ; being in fact a nu- 
cleated cell The microscopic examination 
of a suspected purulent deposit is essential, 

for, as we have seen, phosphatie sediments will sometimes so closely 

resemble pus, as to deceive a practised eye (259),* 

330, Pathological Indiealions. — Whenever pus occurs in urine^ it 
generally indicatea the existence of suppurative inflammation in some 
part of the urinary apparatus* It must^ however, never be forgotten 
that an abscess from any adjoining viscus may discharge its contents 
by an ulcerated opening into the pelvis of a kidney or into the 
bladder. Suppuration in a more distant organ^ will often, by bur- 
rowing under the peritoneum or through muscles, be discharged by 
the urinary apparatus. An empyema has thus been known to find 
its way to the kidney, emptying itself through an ulcerated opening, 
and be discharged with the urine. This Is in all probability the 
mode in which the purulent contents of a diseased pleura have 
escaped, in the supposed eases of metastatic discharges of pus from 
the kidney, which have been repeatedly published on the Conti- 
nent (327). 




* Faa-c&sta have heea alreftdj noticed- 
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The therapeutical indications of purulent urine will, of course, 
strictly depend upon the nature of the disease under which the 
patient labors, and the source of the suppuration. 



MUCUS. 

381. The quantity of mucus present in healthy urine is very small, 
being merely sufficient to form a barely visible cloud. When collected 
on a filter it dries, forming a thin varnish-like layer. 

Characters of Urine containing an abnormal proportion of 
Miums. — The quantity of mucus in urine may vary under the 
influence of different degrees of irritation or inflammation, from a 
mere flocculent cloud to the production of a fluid so viscid and tena- 
cious, as to be capable of being poured from one vessel to another in 
a long continuous rope. 

Urine containing a deposit of mucus is generally alkaline, and 
soon undergoes a putrefactive change, becoming ammoniacal even in 
the bladder, if long retained. If the urine itself be acid when first 
voided, the mucus it deposits will always restore the blue color of 
reddened litmus. Thus a specimen of urine will frequently redden 
litmus paper, and the blue color will be restored by allowing it to 
sink into the mucous deposit at the bottom of the vessel. 

Indeed, as a general rule, all mucous secretions exert an alkaline 
action on faintly reddened litmus paper, a condition which becomes 
better marked under the infiuence of infiammatory action, however 
slight. In common cynanche tonsillaris, in which the compound in- 
fusion of roses is often used as a gargle, nothing is more common 
than to observe the red mixture ejected from the mouth quite green, 
the white fur on the tongue presenting a similar color, the quantity 
of alkali in the mucus covering the fauces and tongue, being sufficient 
to neutralize the sulphuric acid, and to change the red color of the 
roses to green. 

Providing the urine is even slightly acid, a deposit of pus and 
mucus may be readily distinguished, as the former will appear as a 
homogeneous opaque layer, readily miscible by agitation with the 
urine ; whilst the latter will appear gelatinous, and hang in irregular 
masses, often entangling large air-bubbles, and no agitation, however 
violent, can completely mix it with the urine. There can never be 
any difficulty in distinguishing between purulent and mucous deposits 
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bj simple iospection, unless the urine be alkaline (264) * or a largt 

quantity of earthy phosphates (262) be mixed with the mucus^ which 
thus acquires great opacity, and may be readily mistaken for pna 
without microscopic ej^aminatton* 

332. The action of acetic acid on mucus is very characteristic, 
and is of great value in discriminating between that fluid and pus. 
When a fluid containing the former is mixed with acetic acid, the 
fluid part of the mucus in which the particles float, coagulates into 
a thin, semi-opaque corrugated membrane, presenting an appear- 
ance 30 peculiar that once seen it can never be mistaken. 

Mucus contains no albumen in a state allowing of coagulation by 
beat or nitric tfcid (317) ; hence simply mucous urine can never be 
albuminous like pus, unless the albumen be derived from some other 
source. 

Agitated with ether, mucus gives up but mere traces of fat, and 
in this respect also differs from pus. 

333, Micrmeopic Characters cf Mueug. — Mucus^ like pus, is 
composed of granular round particles^ floating in a fluid, which ia 
viscid and glairy, and does not contain uncombined albumen. Un- 
der the microscope, it is nearly, if not quite, impoasible to distin* 
guish between the pus and mucous particles — in fact, it may he 
questioned whether they are not identical.* AVherc mucus and pua 
essentially differ is not so ranch in the nature of the particles as in 
the fluid secreted with them, and in which they float ; the liquor 
puria being albuminous and coagnlable by heat (328), the liquor 
muci not being affected by it. Treated with acetic acid, the mucous 
particle exhibits internal nuclei similar to those seen in pus (329), 
The particles are by no means so numerous as in the latter, and 
are perhaps not so distinctly granular ; a rather higher magnifying 
power being required to show satisfactorily the granular surface of 
the mucous, than of the pus particle. Even this slight distinction 
may depend rather upon the greater refractive power of the flmd 
part of the mucus, concealing the irregularities on the surface of 
the mucous particle from ready observation, than upon any real 
difference between them. 

334* Patkohgical Indicationg of Muvou» DepositB^ — Their gene- 
ral indication, that of an irritated or inflamed state of the genito- 

♦ They are texllf ideatical, both b^ing secreted hj a membrane in a state of 
inflaiDmntion. 
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uriDary mucous membrane, which may be excited by a variety of 
causes. Independently of idiopathic acute or chronic cystitis, cer- 
tainly rare affections, the mucus may be the result of the disease 
termed cystorrhoea, probably really a low form of chronic inflamma- 
tory action, in which a large quantity of secretion is poured out 
from the mucous membrane of the bladder, and gives great distress 
by producing much irritability of the viscus, and interfering with 
the free flow of urine. Mucous deposits are more generally symp- 
tomatic of some mechanical cause irritating the vesical mucous 
membrane, as the presence of a calculus, or the existence of a stric- 
ture in the urethra, or of some other mechanical obstruction to the 
free escape of urine. Cystorrhoea, accompanied by a copious se- 
cretion of phosphates by the vesical mucous, membrane, has been 
already alluded to (296). 

885. The treatment of mucous urine must strictly depend upon 
the nature of the exciting cause. It can never be treated as a 
special affection, except perhaps in cases of cystorrhoea or chronic 
cystitis, when much advantage is gained by the employment of cer- 
tain remedies which are supposed to exert a specific action over the 
secreting function of the mucous membrane of the bladder. This 
specific action, after all, generally depends upon the astringent ele- 
ment of the drug reaching the urine, and thus acting nearly as 
directly as an injection of alum into the vagina does in leucorrhoea. 
Most of the vegetable astringents containing gallic acid are here 
available, but some have obtained a more especial reputation, from 
their containing some elements which enable them to fulfil more 
than one indication, and hence become applicable in particular cases. 
Among these, the leaves of the arctostaphylos uva ursi, barosma cre- 
nata or buchu ; chimaphila umbellata, and root of the pareira brava, 
are the most celebrated. Although these are often prescribed, as if 
they all acted in the same manner, in checking the excessive mucous 
secretion, yet each fulfils a second indication, which never should be 
lost sight of. Thus we find in the — 

Uva ursi, a simple astringent, but slightly diuretic. 

Chimaphila, a less active astringent, but freely stimulating the 
kidneys. 

Buchu, a stimulating tonic, diuretic, and diaphoretic ; whose 
active principle (volatile oil) is excreted by the kidneys. 

Pareira, a narcotic (?) tonic diuretic. 
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336. When a microscopic examtnation of the mueus has shown 

that an excessive elimination of phosphates does not exist, the irri- 
tabilitj of bladder and cystorrhoea are remarkably relieved by the 
administration of alkalies^ especially of the bicarbonate of potass 
(9j) or liquor potassse (rr]txx--3j) with a sedative, as tmct. hyos<^- 
ami (5ss), in an infusion or decoction of ofie or other of the above 
drugs. When the earthy salts are copiously eJccreted, the dilute 
phosphoric acid (Jes) may be advantageously substituted for the 
alkalies^ although it must not be supposed that the presence of a 
moderate quantity of phosphatic deposit with the mucus necessarily 
contraindicates the administration of alkalies* We have already 
seen that the alkaline state of uriue and deposition of earthy salts 
is a result of the action of unhealthy mucus, secreted by the blad- 
derj upon the urine (275). When the administration of alkalies is 
capable of controlling the secretion of mucus, these remedies will 
lessen and even remove the earthy deposits instead of increasing 
them, by checking the formation of the substance which induced 
their precipitation. In several cases, I have seen marked relief 
follow tho' use of benzoic acid (gr. ix) given in dec, pareircQ (^isa), 
with a minute dose of acetate of morphia (gr, J — J). In one very 
severe case, which was for some time under tha joint care of my 
colleague, Mn Cock, and myself, in which such an enormous quan- 
tity of alkaline purulent mucus was secreted from a chronically in- 
flamed bladder, that micturition was often quite prevented, from the 
urethra becoming temporarily blocked up with the secretionj so much 
temporary relief was afforded by this medicine that the patient de- 
clared he could not make water without it. 

The pareira indeed, as remarked by a high authority. Sir Ben- 
jamin Brodie,*' is of the greatest uscj where the mucus is copious 
and opaque, and the distress of the patient, from a constant desire 
to empty the bladder, considerable. In mild cases, where the nor- 
mal character of the mucus is scarcely changed, we may employ the 
uva ursi; the chimaphila being preferred if the kidneys are iuactire. 
The buchu, froni its free action on the skin, being of most service 
where a highly irritable state of kidney or bladder exists* 

3S7. I cannot avoid alluding here to the very great advantage 
resulting from freely washing out the hladder with warm water in 
these cases as well as in phosphatic urine (29T). By this treat- 
ment all the alkaline urine and portions of mucus generally left 
behind are washed out, and the bladder is placed in a much more 




ORGANIC GLOBULES. 297 

satisfactory condition. The relief even temporarily given to the 
patient by injecting the bladder with warm water is so great, as to 
jostify its frequent use even in cases where the mucous membrane is 
60 extensively diseased as to preclude all hope of ultimate recovery. 

I have found it of peculiar value in the treatment of cystorrho^ 
following lithotrity. In a very interesting case, which I recently saw 
with Mr. Hodgson, the irritability of bladder and secretion of mucus 
nearly ceased, after a few injections of warm water. 

Even in those most hopeless cases, paralysis of bladder from 
spinal paraplegia depending upon incurable disease of the spine, the 
relief obtuned by this remedy is most remarkable. The comfort of 
the patient and of his attendant is not a little increased by the dis- 
appearance of the fetid urinous odor, which is too generally a seri- 
ous source of annoyance. 

ORGANIC OR EXUDATION GLOBULES. 

888. There are two other forms of globules allied to mucus occa- 
sionally found in urine, which, for want of a better name, and until 
their true pathological relations are better understood, I proposed to 
name organic globules. The large organic globule much resembles 
the mucus particle or globule, being composed of a granular mem- 
brane investing a series of transparent nuclei, which become visible 
on the addition of acetic acid. In some, two nuclei of a crescentic 
shape, with their concavities opposed, are alone seen. I know of no 
character by which these bodies can be distinguished from pus or 
mucus, excepting that they are unaccompanied by the characteristic 
albuminous or glairy fluids (333) in which the pus and mucus particles 
respectively float. The large organic globules seldom form a visible 
deposit, being free and floating in the urine and are generally so 
scattered that not more than a dozen or two are visible at one time 
in the field of the microscope. They are abundant in the urine of 
pregnant women, especially in the latter months, when there is a fre- 
quent desire to empty the bladder. They have existed in every case 
of ardor urinae I have examined, although irritability of bladder 
was not necessarily present^ but when this does exist they abound. 
The globule under consideration occurs in the greatest abundance in 
the albuminous urine of confirmed morbus Brightii. I have seen them 
80 abundant as to cause a drop of the urine to resemble, when micro- 
scopically examined, diluted pus, a resemblance rendered more close 
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Fig. 69. 




by the albuminous character of the urine. Is it possible that these 
globules may here be indicative of subacute inflamTnatory action 
going on in the structure of the kidney ? I am not nware whether 
they are quite identical with what have been termed the exudation or 
inflammatory globules of Glugc* The marginal figure^ copied from 
one by Simon in his '' Beitrage/' accurately 
shows the common microscopic appearance 
of deposits in the urine of morbus Brigbtii, 
The large dark bodies arc organic globules j 
mixed with thera are seen altered blood-discs 
and epithelial cellsj the latter^ as shown from 
some late researches of Dr, G* Johnson, fre* 
quently containing globules of fat (308), 
whilst a tubular mass of coagulated albumen, 
probably the cast of & uriniterous tubule 
(319), entangling granules and blood-discs, occupies the centre of the 
figure* 

339, In a most distressing class of cases which occasionally occur 
in practice, where all the symptoms of stone in the bladder exist, 
Without any calculus being present, these globules are almost invaria- 
bly present. This is more especially the case when a roughened state 
of the interior walls of the bladder can be detected by the sound. A 
more intractable and distressing ailment hardly exists. I may add a 
remark of some practical interest, that it has occurred to me to meet 
with a case in which the operation for lithotomy was performed, but 
no stone found j the result was, that the psitlent consequently lost 
the symptoms which had distressed him for years. My colleague, 
Mr« Bransby Cooper, has mentioned to me a similar ease. 

340. The gffuill organic globules are very beautiful microscopic 
objects* These little bodies are very much smuUcr than the pus or 
mucus-particles, and &re essentially distinguished from them by the 
absolute smoothness of their exterior, no trace of granulation being 
visible even with a high magnifying power. I have never been able 
to detect a nucleus, or any other sign of defioite structure, except 
their well-defined figure. In hot acetic acid they are quite un- 
changed. On the slightest agitation they roll over each other with the 
utmost facility, wbicb their perfectly spherical figure readily permits, 

* Theae bodies are probablj what Henk cjkWpd ejstoid corpuscka, which occui 
in Ijfmpb, m lymph-corpufteles ; in the blood, as coJoHess btood^ceUs ; in the mycus 
of the mucotift tut inbniQeiy » mocDii'Corpnsclea. (Lebmarm,) 
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These globules form a visible white deposit, resembling, to the 
naked eye, a sediment of oxalate of lime. 

So rare are these curious little bodies, that comparatively few ex- 
amples of them have occurred to me ; in two, the urine was passed 
by women during menstruation. It is just possible that they may 
really be nuclei of some larger nucleated cell, as pus or mucus, and 
have escaped by the bursting of the investing membrane or sac of 
the cell.* 

BPITHBLIUM. 

841. The epithelial covering of the genito-urinary mucous mem- 
brane is, like the external skin, constantly experiencing the effects of 
wear and tear, causing a more or less rapid exfoliation of epithelial 
cells. This structure is sometimes partly broken up, so as to appear 
like patches of membrane-like mucus, and its cells are irregularly 
lacerated. Most generally, however, a certain number are entire, 
and can be readily recognized by their microscopic characters ; when 
distended with fluid they are regularly oval 
cells, becoming irregularly angular and flat- 
tened when partially empty ; when they 
are quite empty a well-marked central nu- 
cleus often appearing, if the focus be not 
properly adjusted, to project like the central 
boss of a shield (Fig. 70), is seen in each. 
These cells sometimes contain fat-globules, 
and when existing in any quantity, have 
been stated to be pathognomonic of some 

* Dr. Hassall has observed another kind of organic globule in several cases of 
catarrhna vesica?, and also in simple irritation of 
the mucous membrane of the bladder, the conse- 
quence of enlarged prostate or other cause, and 
accompanied with an increased discharge of 
moons. Thej vary in size, are circular, and many 
times larger than pus or mucus-corpuscles, and 
contain very distinct granular nuclei, clearly de- 
fined without the aid of acetic acid or other re- 
agent. The number of these nuclei is oflen very 
considerable, and are themselves almost as large 
as ordinary mucus or pus-corpuscles. 

Fig. 69. Large compound globules from a case of 
catarrhus vesica} with enlarged prostate. — Copied 
firom Dr. HassalPs paper in the " British and Foreign Medico-Chirurgical Review," 
for Jnly, 1853. 
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varieties of morbus Brightii (369).* The esdbliatioti of epitheliuna 
sometimes is very considerable^ so as to give rise to a copious <ieposit 
in the urine, ^vhich to the naked eye resembles mucus; but may be 
readily distinguished by the absence of all viscid qualities. Mixed 
with liquor potassse, such urine gelatinizes nearly as perfectly as when 
pus is present. When oxalate of lime exists in the urine, an abun- 
dance of epithelium is generally found, and indeed has often, from its 
presence, induced me to make a careful investigation for tte detec- 
tion of that salt (230)< 

SPERMATOZOA, 

342* spermatozoa, the so-called spermatic animalcules, are by no 
means very unfrequent in urinary deposits ; a few being occasionally 
found on examining microscopically the inferior portions of the urine 
of the male adult j after allowing it to repose for some time in a glaaa 
vessel. In some cases, however, a sufficient quantity of sperniatic 
fluid is found mixed with the urine to form a visible cloud, and be- 
comes an important guide to the practitioner, in the investigation of 
a case perhaps previously obscure. 

Diagnosis of Sptrmatie Urine. — If a small quantity of spermatic 
fluid is present in urinCj it may easily be passed over and mistaken 
for mucus, from which there is no character independent of micro- 

* Fig. U, reprefienting tbe epithelium of the pelvis of the kidnej, is taken from 
Kol1]ker*s work tntnslated for the Sydenham Society. The epithelium is tbick^ 

meai Bring from 0-02 — 0*04'"'' Pans lines, 
^\^ ^^* or »O017— '0035 English mtbea, is Ismi- 

nated, nnd ohanacterized by the vnrielj of 
form imd aize of its elements, of which 
the mtist deeply seated also are rounded 
aud small, and those ia Hie middle cjUn- 
drieal or coiuca!» 

It is n striking faet that the cella fre- 
quently contain two naclci, aa well $a 
clear^ dark tsh-eolo red ^ round granules^ 
meaauring 0008 — ^"0017 English tnehes. 
The epithelial cell§ of the ceinvol(]t«d 
tubes have been alluded to. The epithe* 
liym of the bladder ia both columnar mid 
scaly i the former Uuea the mucous folli- 
cles, while the klter eovers the general 
iurfaee of the membrane. In the fundus the columnar epitbeUum is mixed with 
large oval cellSt The urethral epitheliura is mostly columnari becoming sealj to- 
wards the orifice. The vaginal epithelium consists of lurge cells of the pavement ¥»• 
riety. The different forms are well figured in Dr. Lionel Beale'a work on theMicrovcops* 
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Bcopic examination, capable of distinguishing it. If, however, we 
have a specimen of urine passed by a man which is cloudy and' opa- 
lescent, reddens litmus paper, and does not become clear on the ap- 
plication of heat or nitric acid, the presence of spermatic fluid may 
be at least suspected, especially if the characteristic odor of that 
secretion be perceptible. Should a larger quantity of the secretion 
be present, it subsides to the bottom of the vessel, and may be re- 
cognized by its physical character. If mere traces of spermatic 
liquor only are mixed with urine, they may easily be detected by vio- 
lently agitating the urine, and allowing it to repose in a conical glass 
vessel for a few hours. On carefully decanting all the urine except 
the last few drops, the spermatozoa may be detected in the latter by 
the microscope. The addition of nitric acid will often produce a slight 
troubling in this urine. M. Lallemand^^ describes spermatic urine 
as opaque and thick, as if mixed with gruel, with a fetid and nau- 
seous odor; characters sufficiently common in ammoniacal urine (212), 
but certainly by no means, at least in this country, necessarily or 
generally characteristic of urine containing spermatozoa. In fact, 
aa abundance of these little organisms may be present, without modi- 
fying materially the physical characters of the urine. 

843. Microscopic Characters of Spermatic Urine. — No character 
can be assumed as distinctly diagnostic of the presence of semen in 
the urine, except the discovery of the spermatozoa. These minute 
structures never occur living in urine, unless protected by the pre- 
sence of a deposit of pus, in which they retain their power of moving 
for a long period after emission. Urine appears to be immediately 
fatal to their vitality, but exerts no further action upon them, as they 
may be detected scarcely changed even after it has become ammonia- 
caL An object-glass of one-fifth or of one- 
eighth of an inch focus, should be used for Fig. 72. 
the detection of these minute bodies. The 
drop of urine chosen for examination should 
be taken from the bottom of the containing 
vessel, placed on a slip of glass, and covered 
with a piece of mica or thin glass. The 
spermatozoa will be observed as minute 
ovate bodies, provided with a delicate bristle- 
like tail, which becomes more distinct on al- 
lowing the drop of urine to dry on the glass 
(Fig. 72). Mixed with these are generally found round granular 
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bodies, rather larger than the hody of a spermatozoon, and nearlj 
opaque from the uuraerous asperities on the surface of the inventing 
membranes. These appear to be identical with the seminal granules 
described by Wogner^**^ and others, 

344* Well-defined and often large octohedra of oxalate of lime 
(214) are of common occurrence in spermatic urine. The connection 
of this saline body with the presence of spermatozoa was first pointed 
ont to me in a private communication with which I was favored by 
Professor Wolff, of Bonn. Very lately M. Donne has stated, as the 
result of his observations j that they frequently occur together, and 
that the presence of oxalate of lime is a constant indication of the 
existence of spermatorrhoea. This statement is quite opposed to my 
own experience, for although in the latter disease oxalate of lime 
often exists, yet this salt constantly occurs where no suspicion of an 
escape of semen can be entertained (248), 

345, Pathohglcal Indications. — Whenever spermatoKoa, or sper- 
matic grannies are detected in the urine, it is quite certain that 
the seminal secretion must have been mixed with it. The causes 
of this admixture are numerous, for it must be recollected that 
if the bladder be emptied even some time after a seminal emis- 
sion, a sufficient number of spermatozoa will remain in the urethra 
to be washed away with the urine, and cause it to assume the ordi- 
nary microscopic character, A certainly not unfrequent cause of 
the escape of semen is extreme constipation, for after the passage of 
hard and scybalous faeces, an oozing of fluid from the urethra, full of 
spermatozoa, is not uncommon. In some eases of stricture of the 
urethra, anterior to the orifices of the seminal ducts, an accumula- 
tion of semeu may, upon sexual exeitoment, collect, and flowing into 
the bladder, be voided subsequently with the urine. An admixture 
of semen with the urine may occur occasionally in paraplegia, in 
persons reduced in health by excessive indulgence in intercourse, or 
by even less creditable modes of producing excitement of the sexual 
organs. 

346. Therapeutical Indicatiom. — The irritable state of the ner- 
vous system, the depressed general health, and in some cases the 
appearance of epilepsy, or of symptoms not unlike mild forma of deli- 
rium tremens, and characterized by the most abject melancholy and 
despondency, are familiar to all, as the effects of the too copious and 
frequent excretion of seminal fluid, whether excited or involuntary, 
To this ailment, spermatorrhoea, as it has been named, great atten- 
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tion has been drawn, especially by M. Lalleland, and by several 
writers in the English medical journals. That the detection of sper- 
matozoa in the urine will often enable the physician to detect a 
source of exhaustion previously concealed from him, and baffling his 
treatment, is unquestionable ; but that this matter really merits all 
the verbose attention lately lavished upon it, is not so evident. I 
am quite sure that very great mischief has resulted from the publi- 
city given to the reported results of spermatorrhoea, in the moral 
effects produced on weak-minded young men, who too generally read 
these reports with avidity ; no less than in the encouragement given 
to a most atrocious class of quacks and empirics. 

I hardly know any state of mind more difficult to treat than that 
which is so often present in patients who believe themselves to be 
the subjects of spermatorrhoea. Although, perhaps, there may be 
no reason to believe that losses of this kind are actually going on, 
the patient's mind is too generally made wretched, and his happiness 
blasted, by the iniquitous pictures drawn of the presumed results of 
spermatorrhoea by the miserable harpies who have so generally taken 
possession of this department of practice, and acquire the strongest 
hold over their victims by the threats and promises they alternately 
hold out. The patient's mind is so poisoned by the tales of misery 
and wretchedness poured into his ears by these persons, that it is 
often impossible to excite any hope of recovery, and they seem, 
indeed, to regard their imaginary impending fate with a sort of 
gloomy satisfaction. 

847. In the treatment of spermatorrhoea it appears necessary to 
examine the therapeutic means to be employed in two points of view ; 
as curative of the involuntary discharge, and of the habits keeping it 
up. The first indication is best fulfilled by attending to the general 
health, by cold hip-baths, or by dashing cold water over the genitals ; 
by the use of astringent injections into the urethra, or the appli- 
cation of solid nitrate of silver to that part of the canal where the 
seminal ducts open, as recommended by Lallemand and Mr. B. 
Phillips. I may be permitted, however, to enter a strong protest 
against the reckless employment of this remedy. In the hands of 
experienced surgeons no injury is likely to follow its use, but unhap- 
pily this mode of practice has been adopted by the helots of our 
profession to whom I have before alluded. I have seen the most 
distressing results follow the use of the local application of the 
lunar caustic in the treatment of presumed spermatorrhoea. As an 
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example, I had under my care a case of intense cystitis occurring in 
the person of a previously healthy young farmer, who, heing about to be 
marriedj began to be anxious on account of hia observing an involun* 
tary emission once in five or six weeka. His attention was arrested by 
one of the advertisements which too often disgrace our daily papers- 
He came up townj consulted the quack, whose name he had then dis- 
covered* He was declared to be impotent — the nitrate of silver was 
applied, and the result was cystitis, which placed his life in periL 
The use of iron, persisted in for some timcj with a little quinine, and 
a careful use of purgatives, will greatly expedite the recovery of the 
patient. Marriage also becomes a very important curative agent. 
The second indication is fulfilled by an influence on the moral feel- 
ings of the person, and if these have no effect, the application of a 
blister, or croton oil, to the prepuce, or in some cases circumcision, 
will be found available in breaking through an iniquitous and inju' 
nous habit* 

CONFERVOID GROWTHS, 

A, Torul(E Cerevmce. 

348. It 18 well known that in all saccharine fluids undergoing the 
alcoholic fermentation, minute confervoidj or fungoid vegetations 
(to which M. Turpin gave the name of Torutw eerevmce) appear, and 
pass through certain definite stages of development. There is, indeed, 
considerable reason to believe that these vegetations, to a certain ex* 
tentj bear to fermentation the relation of cause and effect. The 
arguments lately advanced by Professor Liebig, in opposition to this 
opinioDt do not, to ray mind, afford a satisfactory answer to the 
observations previously made on this subject. 

When urine contains but very small portions of sugar, too little 
even to affect its specific gravity materially, or to cause it to assume 
a diabetic character, certain phenomena are developed connected 
with the production of the vegetation of the genus Torula or Saccha* 
romyces, which will at once point out the presence of sugar. These 
indications are of very great value as a guide to our treatment, as an 
occasional saccharine condition of the urine is, according to recent 
statements, not uncommon in some forms of dyspepsia in old age, 
when the health begins to give way. 

S49. When saccharine urine is left in a warm place^ a scum soon 
forms on its surface, a^ if a little flour had been dusted upon it. 
This consists of minute oval bodies^ which soon enlarge from the 
development of minute granules visible in the interior. These con- 
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tinne expanding, and dilate the oval yesicle containing them into 
a tabular form ; soon afterwards the internal granules become larger 
and transparent, and project from the exterior of the parent vesi- 
cle like buds. The whole then resembles a jointed fungoid or con- 
fervoid growth, which ultimately breaks up ; and a copious deposit 
of oval vesicles or spores fall to the bottom. All these stages of 
development (Fig. 73) require but a few hours for their completion. 
If the deposited spores be placed in a solution of sugar, they ra- 
pidly germinate, and, exciting fermentation, produce a new crop of 
tomlse. During the growth of the torulse, bubbles of carbonic 
acid gas are evolved, and the urine at 
length acquires a vinous odor, generally ac- 
oSmpanied by that of butyric acid. There 
are two kinds of urine which may be mis- 
taken for saccharine, by the occurrence of 
a kind of fermentation, not unlike that of 
fluids really containing sugar. I refer to 
the form of viscous^* fermentation which 
occurs in urine, and ending in the appear- 
ance of much ropy mucus« This has occur- 
red to me repeatedly in specimens of urine 

containing cystine, the odor evolved being, however, disagreeable and 
sulphureous, quite distinct from the vinous odor of the alcoholic fer- 
mentation. Somewhat similar phenomena are occasionally presented 
by the urine of persons exhausted in health from scrofulous or syphi- 
litic cachexia."^ 
* The two plates (Figs. 74 and 75) represent the growth of the torula ; the first 
Fig. 74. 
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S50> Saccbarme urine cannot be distinguished, by ita appearance, 
from normal urine* Its specific gravity is generally bigh, and in 
consequence it becomes frothy on agitation; its color is pale, its 
odor fragrantj and its taste awcet. It is also generally transparent. 
The presence of sugarj however, once suspected^ may be easily 
proved by analysis or the application of tests. *^ If a moderate 
quantity of sugar exists, the urine may be evaporated to an extract 
and digested in hot alcohol : ii'hen cold, the tinctnre should be de- 
canted and allowed to evaporate spontaneously in a cylindrical 
vessel (a cupping-glass answers very well). In this way white gra- 
nular masses of sugar will crystallize on the sides of the glass, 
whilst if the evaporation be expedited by heat, crystals are obtained 
with great difficulty, and often not at all, until the urea and oth€r 
organic ingredients have been got rid of by a tedious process* 

35 L The most trustworthy tests for the detection of sugar in 
urine depend for their action upon the reducing action of sugar on 
salts of copper, or upon the decomposition of the sugar by alkalies. 

A, Trommers Te»t — Add to the suspected urine in a large test- 
tube just enough of a solution of sulphate of copper to communicate 
a faint blue tint. A slight deposit of phosphate of copper gene- 
rally falls* Liquor potassoe must then be added in gr^M exeeBs ; m 
precipitate of bydrated oxide of copper first fallSj which redisioh€$ 
in $xce»» of alkali if sugar be present ; forming a blue solution like 
ammoniuret of copper. On gently heating the mixture to ebullition, 
a deposit of red suboxide of copper falls if sugar be present. 

Several objections have been made to this test, on the ground that 
mere uric acid is sufficient to reduce the copper, and thus introduce a 
serious source of fallacy. I confess that I have never met with any 
variety of urine which completely produced the above'descrihed phe- 
nomena with the test unless sugar existed. I believe the solubility 
of the precipitate first produced by liquor potassse in an excess of 
the precipitantj and its depositing a dense red cupreous precipitate 
by heat> not continued after the liquid has acquired the boiling tem- 
perature, to be quite characterietic of sugar. This dense red deposit 
is very different from the light orange-colored flocculent clouds whicli 
subside when non-saccharine urii 
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(Fig. 7i) IS taken from Dr. Lionel Beal^s^a work on the Microscope, and the talt«r 
from Df, Otto Funke^a beoiutiful AUaai a^ a^ shows the first or vesicukr formj 
Fig, T4j &| tbe gennia&tion^ aad Fig* 75^ bf the appeftraace assamcd about the 
eighlh daj. 
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Dr. Lionel Beale, in an excellent review on " Sugar in the Urine, 
and its Tests," in the " British and Foreign Medico-Chirurgical Re- 
view,"* draws the following conclusions from many carefully per- 
formed experiments with reference to the practical application of 
the tartrate of potash and copper test, Barreswil, Fehling, and 
Trommer's tests. 

1. That if the urine contain muriate of ammonia (even in very 
small quantities), lithate of ammonia (?), or other ammoniacal salts, 
suboxide of' copper will not be thrown down if only a small quantity 
of sugar be present* 

2. That unless there be a considerable quantity of the above salts 
present (in which case the blue color will remain), the mixture will 
change to a brownish color on boiling, but no precipitate of suboxide 
of copper will occur. Where only a small amount of sugar is pre- 
sent, we have been unable to obtain a precipitate, under these cir- 
cnmstances^ by the addition of potash to the solution, and prolonged 
boiling. By previous observationf it appears that a specimen of 
urine exhibiting this reaction may contain a large quantity of sugar^ 
as ascertained by the yeast test. 

S. That in many cases in which the precipitation of the suboxide 
is prevented by the presence of ammoniacal salts, the addition of 
potash to the solution and subsequent boiling, will cause a precipitate 
with the evolution of ammoniacal fumes. Hence care should always 
be taken that there be a considerable excess of free alkali present. 

4. When only small quantities of sugar are present, and the pre- 
cipitate of suboxide of copper is not decided, the fermentation test 
should be resorted to. 

B. Capezzuolis tesL^^^ — Add a few grains of blue hydrated oxide 
of copper to urine contained in a conical glass vessel, and render the 
whole alkaline by the addition of liquor potassse. If sugar be present, 

* January, 1853, 

t This refers to the following experiment. Upon mixing a small quantity of 
grape sugar with a specimen of healthy urine, and boiling the mixture with the 
tartrate test, no precipitate, except what was owing to the presence of phosphates, 
was produced. About half an oance of the same mixture of urine and grape 
sugar was placed in a test-tabe, and mixed with six drops of yeast, and inverted 
over mercury. The whole was then placed in a temperature varying from 70® to 
100^ for about twelve hours, at the end of which time the tube was found quite 
filled with gas, and all the liquid was expelled into the vessel into which it had 
been placed. The specimen of urine with which the above experiment was tried, 
afler cooling in a still place, gave an abundant precipitate of lithates. 
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the fluid assumes a reddish color, and in a few hours the edge of the 
deposit of oxide acqiurei a yellow color, irhich gradually extends 
through the mass, from the reduction of the oxide to a raetallic state 
(fiuboxide ?). 

c. Moore » teiL^^^ — This very easily applied and excellent test was 
proposed by Mr. Moore, of the Queen*3 Hospital, Birmioghani, and 
depends for its action on the conversion of colorless diabetic (grape) 
Bugar into brown mekssic (or perhaps sacchulniie) acid under the 
influence of a caustic alkalL Place in a test-tube aboat two drachms 
of the suspected miuCj and add nearly half its bulk of liquor pot&ssic. 
Heat the whole over a spirit-lampj and allow active ebullition to con- 
tinue for a minute or two j the previously pale urine will become of 
an orange*browii, or even bistre tint, according to the proportion of 
sugar present. The subsequent addition of an acid generally causes 
the evolution of an odor of boiling molasses. This test appears to 
be remarkably free from sources of fallacy, as boiling with liquor 
potassse rather tends to bleach non-saccharine urine than to deepen 
its colon* Dfi Rees has drawn attention to an important error which 
may arise in the indications of this test from the solution of potass 
employed containing lead. When this is the case, the sulphur in the 
urinary excretion (99) produces a dark color with the lead, and might 
lead to a suspicion of the presence of sugar when none exists. Hence 
it is important to preserve the test Bolution in bottles of greeo glass 
free from lead. 

D. Maumenes tcBL — Another test has been recently proposed, 
which promises to be an important one. It is founded on the reducing 
power of sugar on salts of tin. To apply this, pieces of white merino, 
or any other woollen tissue, are soaked in a solution of bichloride of tin, 
and carefully dried. On wetting a piece of this test-cloth with urine, 
and holding it over a spirit-lamp or before a fire, so as to become hot, 
a deep brown or black spot will appear if sugar he present, M. 
Maumene states that ten drops of diabetic urine in half a pint of 
water will afford a mixture in which the mere traces of sugar present 
may be thus detected. 

E. Ptttenkoftra ttst* — This is founded on the production of a 
violet color when sulphuric acid and bile are mixed with a saccharine 
fluid. I believe it to be so far inferior both in facility of application 
and accuracy of its indication to the last-mentioned teat that it is 

^ I have observed that many Bpeclmens of uriue conlaiuing o%al&te of litaQ^ but 
void of lugsr, assume a darker shade, as of sherrj^ oa beiog boiled with liquor 
polaaw, aad exhale a peculiar burnt odor. 
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unnecessary to give any farther account of it than has already been 
done when pointing out the diagnostic indications of bile (320). 

F, Chromate of Potash test. — This test has been proposed by Mr, 
Horsley, of Cheltenham. It consists of equal parts of a solution of 
the neutral chromate of potash and liquor potassae. Mr. Horsley's 
description is as follows : If a freely alkaline solution of chromate of 
potash be mixed with urine supposed to contain sugar and boiled, the 
sugar will assume a deep sap-green color, arising from the decompo- 
sition of the chromic acid, the oxide of chromium being held in solu- 
tion by the potash. Such is the sensitiveness of this test that five or 
six drops only of saccharine urine, diffused through water, is sufficient 
to show the effect, which is infinitely more striking than even Moore's 
potash, or Trommer's copper tests. 

When the quantity of sugar is very small, a piece of white paper 
should be placed at the back of the test-tube to render the color more 
distinct. 

The following experiments are easy, and illustrate the operation 
and value of the test : — 

Ist experiment. — Take a small test-tube, and, having put into it 
ten or twelve drops of simple syrup (cane sugar), dilute with water, 
and add a few drops of the test. On the application of heat, no 
change will be produced. 

2d experiment. — Take another test-tube, and having put into it 
the same quantity of simple syrup diluted with water, add two or 
three drops of dilute sulphuric acid, and boil for a few minutes. This 
will convert the cane into grape sugar. If we now add a few drops 
of the test, and apply heat, the liquid assumes an intense green 
color. 

c. Fermentation test. — Mix ordinary yeast, or dried German yeast, 
with water. Fill a test-tube with the diabetic urine, and add a little 
of the solution on the tube with the thumb, and, having inverted it, 
place it in a saucer containing the urine. Be careful to exclude the 
entrance of air. The temperature should not be below 70*^ Fahren- 
heit. If sugar be present, minute air-bubbles will rise and occupy 
the upper part of the tube. According to Dr. Christison one cubic 
inch of carbonic acid indicates one grain of sugar. 

H. Ltitons test.* — This test is said to be easily prepared and un- 
alterable. Its action is immediate, no preliminary preparation of the 
urine is requisite, and it has often succeeded after the failure of other 

* *^ Gaz. M6d. de Paris," Jan. 27th, 1855. Banking's " Abstract,'' vol. xxi, p. 87. 
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teats. The presence of uric acidj urea, or albumen has no influeDce 
on the result. Add eiilphunc acid in excess to a cold saturated solu- 
tion of bichromate of potash, so that after the liberation of all the 
chromic acid, free sutphurie acid may be prosent. It 33, therefore, 
composed of water, chromic acid, bisulphate of potash, and an excess 
of sulphuric acid, and h of a beautiful red color. Add the teat to 
the diabetic urine till you get a red color ; apply the spirit-lamp, and 
a brisk effervescence ensuing, the color changes from red to emerald- 
green. The chromic acid h an energetic oxidiring agent, eBpecially 
when another acid is present. It yields oxygen to the sugar, and 
carbonic acidj water, and aesquioxide of chrome result, the last of 
which, nniting with the acid, forms a persulphate of the sesquioxide. 
I, Polarued light. — ^The apparatus for applying this test haa been 
already described (52). 



pnTSlOLOaiCAL AND PATnOLOOICAL ORIGIN OF gUQAB, 



Since the last edition of this work passed through the press, great 
light has been thrown upon the formation and destruction of sugar 
in the animal economy ^ more especially by the experiments and obser- 
vations of Bernard, in Paris, repeated and extended in this country 
by Dr, Pavy. 

The experiments of Bernard have established the fact that sugar is 
a natural constituent of the human body. It may be introduced aa 
such into the stomach with the food, or it may be formed from the 
starch by the action of the pancreatic juice, or lastly it may originate in 
the liver itself. Of these modes of origin it ii^ only requii^ite to notice 
the last, Dr- Pavy, in the first of his two very intereeting papers in 
*' Guy s Hospital Reports,*'* on the physiological relations of sugar 
in the animal economy, details the following experiment: A strong 
and healthy dog^ which bad been fed for three days on a strictly 
animal diet, was killed by pithing the medulla oblongata by means of 
a trocar inserted through the space between the occiput and atlas. 
The abdomen was opened, and a ligature placed on the portal trunk, 
and another on the abdominal vena cava, just above the entrance of 
the renal veins. The thorax was then opened and another ligature 
placed on the inferior vena cava, immediately above the entrance of 
the hepatic veins ; and portions of blood were separately collected 

* Secoad Series^ voL vUi, p. 319 ^ aud TliIiNi Series, vol, i, p. 1%, 
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from each of the above points, and submitted to chemical examina- 
tion. The blood removed from the portal vein, which was supplied 
by the veins of the alimentary canal and other abdominal viscera, did 
not yield the slightest indication of saccharine impregnation ; the 
blood from the abdominal vena cava below the hepatic veins also gave 
no trace of saccharine reaction, whilst that collected from the vena 
cava above the entrance of the hepatic veins, and likewise that 
squeezed from the hepatic veins themselves, strongly reacted both 
with the fermentation and copper tests. From this experiment it is 
manifest that the blood must have become impregnated with sugar 
during its transit through the liver, but to complete the experiment, 
Dr. Pavy analyzed the tissue of the several organs, and found that 
the tissue of the liver at once afforded evidence of the presence of 
sugar. 

The liver, however, not only itself produces the kind of sugar 
which is called animal glucose, but also transforms into that sub- 
stance the sugar which the portal vein supplies from the results of 
digestion. In order to show this clearly, it is necessary to proceed a 
step further, and follow the blood impregnated with saccharine mat- 
ter to the right side of the heart, and thence through the lungs to the 
left. The blood in the right ventricle gives abundant evidence of 
the presence of sugar, whilst that in the left ventricle contains com- 
paratively but a mere trace. Hence it appears that the sugar is 
principally destroyed within the lungs. But if blood impregnated 
with cane sugar be transmitted through the lungs no such change 
takes place, and the blood in the left and right ventricles evinces a 
similar reaction. Hence it may be safely concluded that the sugar in 
the portal vein is, during its passage through the liver, converted into 
some allied substance, which is known as animal glucose, and thus 
fitted for the change to be effected in its composition in the lungs, 
viz., conversion into lactic acid. But though the lungs are the prin- 
etpal seat of the destruction of the sugar, yet Dr. Pavy proved that 
the process of destruction was continued through the systemic capil- 
laries, and that the sugar was never entirely absent, except in blood 
taken from the capillaries of the chylopoietic viscera, and that only 
when no sugar had been introduced into the alimentary canal with 
the food, and the animal was not at the period of full intestinal di- 
gestion. 

Having now considered the seat of the destruction of the sugar, and 
the change which it undergoes in order to its conversion, we may 
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review the circumstances upon which the conversion seems to depend. 
ExperimeDts, varied so as to exclude soui'cea of error, have deternimod 
that blood impregnated with animal glucose taken from one animal 
and passed through the langa of another will give scarcely otij sac- 
charine reaction, provided it be not first deprived of its fibrin ; but if 
the same experiment be performed with defibrinated blood, bo loss of 
&ngar is observed, Tliis change is not produced in pure blood alone, 
but is also observable in blood in a state of decomposition, especially 
if ejcposed to a current of oxygen. Hence it appears that a condi- 
tion of molecular change is necessary to the production of saccba* 
tine metamorphosis, in iUuatration of which J}i\ Pavy remarks that 
if ** glucose or grape sugar be placed in contact with caseino in a 
state of decomposition (^LicU implies molecular change) it is resolved 
by a process of fermentation into lactic acid/' In the living system 
an identical transformation is induced bj the molecular changes either 
of the assimilation or destruction of tissue. An alkaline condition of 
blood is also favorable to the process of metamorphosis, Dj, Pavy 
injected tho dilute phosphoric acid into the jugular vein of a dog, and 
on examining the blood drawn from the carotid artery, he found it 
largely impregnated with sugar* In another case, he injected one 
hundred grains of the crystallized carbonate of soda, dissolved in 
cloven drachms of water, into tlie jugular vein, and then examined 
the blood taken from the carotid artery ; hut in this latter case the 
blood evinced the same reaction as ordinary arterial blood. These 
experiments have also determined that an injury to the pnenmogaatric 
nerve in its point of origin in the fourth ventricle may produce an 
attack of diabetes, because such injury either increases the quantity 
of glucose secreted by the liver, or deprives the liver of its power of 
converting cane sugar into animal glucose, or so impairs the functions 
of the lung as to check or retard those molecular dianges, which are 
requisite for converting animal glucose into lactic acid.* 

Dr. Bence Jones has suggested that as gout arises from deficient 
oxidation of uric acid — nitrogenous compounds — ^so possibly diabetes 



* The weak point in the arg-nment is tlmt this aeid can ^arcelj be deteoled ta 
the blood ; but wheo we reTuember the close aUinnee iu composition betwccii sugar 
(Cj,Hj.O|,.) and lactic ncid (C^FfcOa)^ also that on the completion of aaccbiiricie de- 
gtructioii in dt^cotnposipg bloml, there h a decided ncld reaction^ alao that lactic 
iveid h aeparaieci (rotn the civpiUariea it) the stomach and tnuseular tissue, w@ are, 
I thiak, jutiified iu predicting ita existence la arteriul blood. 
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may arise from deficient oxidation of the non-nitrogenous com- 
pounds. 

These conditions, therefore, appear to be requisite for the process 
of saccharine metamorphosis, viz., 1. Presence of molecular change. 
2. Exposure to atmospheric air or oxygen. 8. Alkaline condition of 
blood. 

Therapeutical Indications. — The true therapeutical indications in 
diabetes can never be satisfactorily determined, unless first the cause 
and source of the mischief (fons et origo mali) be understood. We 
have already seen that sugar is a natural constituent of the human 
body; that if it be not introduced from 'without, the system has 
been supplied with means of manufacturing it within ; and also that 
certain conditions are necessary for the due completion of its meta- 
morphosis, and that these conditions are fully provided in the healthy 
body. Diabetes may originate from these conditions being interfered 
with in one of the following modes : — 

1. A greater amount of sugar may reach the liver than that organ 
is capable of converting into animal glucose ; in which case the excess 
passes unaltered through the lungs into the systemic circulation, 
and being useless for the purposes of combustion or nutrition, is ex- 
creted by the kidneys. This is probably the history of those very 
interesting cases of intermitting diabetes of old people, upon which 
Dr. B. Jones has ably written. The remedy is dietetic, with sto- 
machic alteratives, such as rhubarb, soda, and calumba, and small 
doses of pilula hydrargyri ; but in most cases of this kind regulation 
of the diet is all that is necessary. 

2. The liver may, through or by reason of irritation of the brain 
or pneumogastric nerve, secrete a larger quantity of sugar than can 
be metamorphosed in the lungs. 

8. The lungs, through a similar injury or irritation, may be ren- 
dered unfit to fulfil their part of the process. In such cases, as well 
as those referred to in the preceding paragraph, we must allay the 
cerebral irritation, regulate the diet, and prescribe alteratives and 
purgatives. 

4. The function of the liver may be so impaired as to be incapable 
of converting the cane sugar supplied to it through the portal vein 
into animal glucose. Consequently, the conversion, into lactic acid 
is impeded or prevented, and the sugar is discharged as a foreign 
body through the kidneys. 

In the first class of cases I have referred to regulation of the diet 



314 



NON^CRYSTALLINE ORaAIflC DEPOSITS, 



as in most instances of iteelf sufficient to cure the disease. But at- 
tention to this point is no less necessary in the other classes. Before 
giving the chart which I generally prescribe, I will detail the compo- 
sition of the bread which forms a prominent part of it. 

Place one pound of bran in an OTcn, and hako for a quarter of an 
hour ; then, while still warm and crisp, transfer it to a pepper or fine 
coffee-mil], and rapidly grind it. Put the ground bran into a basin 
and mix with it half a pound of fresh butter, the yolks of six eggs, 
one drachm of bicarbonate of soda, and milk enough to make into a 
paste, then divide into thin cakes, and bake rapidly in a quick oven,* 

These cakes, with fresh butter or cheese, are much relished by the 
patient for lunch. 

The following is, perhaps, the best diet-table for diabetics : — 

BreakfadL — Rasher of bacon, or chop, or eggs, with bran bread 
or slices of white bread, cut rather less than a quarter of an inch 
thick, and toasted so as to be brown throughoutj no white unchanged 
bread being left in the middle. Coffee^ tea, or cocoaf with milk. 

* Mr. GaatplLQ has published, in the "Medical Times and Guzette/' Maj 2dp 
1837^ the rollowlng formula far brau loaf which couLaius qo starchy Take a aufli* 
cietit quantity (§ay two or three quarts) of wheat bran, boil it id two suceeBai^e 
waters for leu tninutesj each tmie straining it ibrough a aievej iheo wash i I well 
with cold water, ou the sieve, till the water runs off perfectly clear j s^^ueeze the braa 
m a cloth as drjvua jon can^ theo spread it thinly on a dishy and place it in a slow 
oveu ; if put in at night let it remain until the murniugf when^ if perfectly dry aad 
criapj it will be fit for grinding. The Ismn thus prepareti tnu^t be ground in a fint 
millt^ and sided through a nice siere of suMeicnt finencEs to require the use of a 
brush to pass it through ; that which does not go through at Rrst must be ground 
and sifted ai^ain^ until the whole is soft and fine. 

Take of this bran 3 otjuces troy, 3 fresh egg3^ li ounces of butter, rather tesa than 
half a pint of milk; mix the eggs with part of the milki and warm the butler with 
the other portion j then stir the whale well together, adding a little nutnieg^ and 
ginger J or any other agreeable spice. Immediately before putting into the ovea, 
stir in the first 35 grains of sesquicarliouate of soda, and ihcn 2 drachma of dilute 
bydrochlonc acid. The loaf thus prepared ahould be baked tn a basia, pneviou^ly 
well but t e red , for a ho u t an hou r or rat h er m o re, B iae uits m ay be prepared as aboire, 
omitting the soda and the bydroehloric aeid, and part of the milk, an<i niikiag of 
proper consij^tence for moulding into shape- 

If properly baked, the bavea and biacaits i^ay be preserved several days, Wt 
should always be kept in a dry place, and not be prepared in too large quantities 
at a time. 

t The cocoa must be ground at home* 
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Dinner at 1*80 p,m, — ^Fresh meat, poultry, or fish of any kind. 
All vegetables freely, excepting potatoes, carrots, parsnips, celery, beet- 
root, and artichokes. *' Omelettes aux fines herbes'' for puddings or 
custards made without flour or sugar, bran bread and cheese, with 
lettuce or water-cresses. 

Tea, — Like breakfast, omitting the meat. 

Supper at 9 o'clock p.m. — Bran bread and butter, a basin of rice 
milk without sugar, or sandwich of meat and toasted bread. 

Plain Bordeaux claret is the best wine. It contains no sugar, and 
relieves thirst. Alum whey is recommended, in Dr. Buchan's Medi- 
cine, as a drink, and I have found it useful in allaying thirst. Our 
treatment by medicine is either rational or empirical — the former 
embraces all those remedies which have a tendency to favor the con- 
version of cane sugar into animal glucose, as yeast, pepsine, rennet, 
liquor potassse, sesquicarbonate of ammonia, &c., or to facilitate the 
metamorphosis of the animal glucose into lactic acid, as strychnia (?) ; 
the latter comprises a long list of remedies which have been admi- 
nistered with the view both of stimulating and arresting the urinary 
secretion, or of preventing the formation of glucose. The treatment 
by rennet, aided by strict attention to diet, has, in many instances, 
proved successful ; the liquor potassae, in half drachm doses, taken 
shortly after a meal, in favorable cases, has been very beneficial, espe- 
cially if in conjunction with treatment by rennet, yeast, oils, &c. Milk 
just turned sour is recommended by Dr. Headland, as it contains 
caseine in the process of decomposition, and we have already observed 
that the presence of decomposing caseine favors the metamorphosis of 
animal glucose into lactic acid. With all plans of treatment it is 
necessary, as far as possible, to restore the healthy action of the skin, 
liver, and bowels. 

B. Fungoid {confervoid) Orowtha^ apparently dUtinct from Toruloe 

(Penicilium ?) 

852. Heller described some vesicular growths evidently allied to 
the genera Torula or Penicilium in the urine of a patient laboring 
under typhus fever. He gave figures of them in a paper published in 
his "Archiv fur Physiologische Chimie" for 1846. During the 
autumn of 1849, similar growths were discovered by my friend Dr. 
Basham in the urine of dyspeptic patients. These observations were 
made quite independently of Heller's paper, of the existence of which 
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Dr. Basbam was at that time not aware. He met with these bodies 

in the uri^e of a patient who was passing stellar crystals of uric acid* 
The J cf>nsisted of oval cells arranged by their long diameters in a 
bead4ike form, with minute granules or cellules developiDg them- 
selves from the surface and points of juncture of the parent cells 
(Fig, 76). 



Fi|f. tC, 



Fi<r. Tj 





353- Another and apparently very different fungoid vegetation was 
discovered nearly at the same time by Dr. Basham, in the urine of a 
patient who was suffering from symptoms suspected to be dependent 
upon oxaluria. It had been passed twenty-four hours, and mixed 
with the crystals of oxalate of Hme were numerous annular cells; 
some were furnished with minute nuclei* Most of them were more 
or less elliptical, some split in half like a horseshoe. They are shown 
in Figt 77, mixed with crystals of oxalate of hme* Their apparent 
annular structure is probably owing to their being thicker at the 
margin than in the centre. And in this they bear no small resem- 
blance to dried specimens of uredo and puccinkt, the former so 
common on wheat, the latter on rose-buds* The most interesting 
fact connected with these observations consists in their having been 
made at the very time when great attention was directed to the fun- 
goid theory of cholera, which disease was then prevailing with fearful 
virulence; the annular bodies discovered by Dn Basham, in the 
urine of a dyspeptic patient, being apparently identical with those 
described by Dr. Brittan as existing in the serous dejections of cholera 
patients* On submitting some specimens of these intestinal fluids to 
careful microscopic observation^ Dr. Basham discovered the very im- 
portant fact that the annular bodies were not to be detected in the 
very recently excreted fluid.-* ; four hours subsequently a few were 
found, and in fourteen hours they were abundant. It is hence im- 
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possible to regard these organisms as in any way constitating the 
exciting cause of the terrible disease of which they had been stated 
to be the constant accompaniment. 

Dr. Hassall has made several very interesting observations on the 
subject of the growth of torulse in the urine, and confirms the opi- 
nion that the fungus of saccharine urine is really the yeast-plant, 
and differs materially from the fungus developed in non-saccharine 
urine, which is identical with the penieilium glaucum : the former 
has been already noticed. The latter was traced through its three 
stages of sporule, thallus, and fructification, well represented by 
Figs. 78 and 79, taken from Dr. Lionel Beale's works on the micro- 



Fig. 78. 



Fig. 79. 





scope. The conditions necessary for its growth were found to be 
animal matter, especially, but not exclusively, albumen, acidity, and 
the presence of oxygen (exposure to atmospheric air). The peniei- 
lium glaucum^ though distinct from the sugar-fungus, yet is not un- 
frequently found associated with it, as the conditions necessary for 
its growth are generally present in saccharine urine."*" 



C. VIBRIONES. 

354. Minute animalcules, belonging to the genus Vibrio (V. Li- 
neola ?"^), are occasionally developed in urine, so soon after passing 
as to lead to the idea that their germs must have existed in the urine 
whilst in the bladder. All the urine in which I have found these 
minute creatures has been pale, neutral, of low specific gravity, and 
rapidly underwent the putrefactive fermentation. 



* "Medical Times and Gazette," Dec. 4th, 1852 j and Ranking's "Abstract/' 
vol xvii, p. 88. 



818 NON-CRYSTALLI]ffB OEGAKTC BEPOSITS- 

When a drop of such nrine is examined under the microscope te* 
tween plates of glass with an ohject-glass of one-eighth inch focos, 
it will be found full of minute linear bodies hardly so long as the 
diameter of a blood-corpuscle (about ^^^^ inch) moving with great 
animation. The motion is of an oscillating character, and strong 
enoagh to excite tolerably rapid currents in the fluid* Even under 
a very high magnifying power, no satisfactory evidence of orgaaiza- 
tion can be detected in these minute beings. 

355- I have only met with these animalcules in the urine of per- 
sons in an excessively low and depressed state* In cases of syphi- 
litic cachexia, where the prostration of the strength. is extreme, as 
well as in mesenteric diseases, I have repeatedly found them abun- 
dantly developed, with remarkable rapidity* They appeared in great 
abundance in the urine of a patient under my care at Guy 'a Ilospitftl 
two years ago. The stibjcct of this case was a most miserable-look* 
ing young man, who entered the hospital half starved, and laboring 
under polydypsia, passing a very large quantity of urine of low spe- 
cific gravity. He died of rapid phthisis in a few weeks. The urine 
became full of vibrioncs in active motion a few hours after being 
passed. 

MILK, 

850* No satisfactory case is recorded by any observer of credit^ 
in which milk has been discovered in the urine; although there are 
few who have devoted themselves to investigations connected with 
the pathology of the urine, but have met with wine rendered opaque 
by the fraudulent admixture of milk, — a piece of deception occasion- 
ally practised by persons who labor under the unintelligible delusion 
of wishing to appear the subjecta of some marvellous disease. All 
the cases of milk-like urine, where no fraud has existedj are instanceB 
of phospbatic (258), purulent (328), or fatty (370) urine. AUhoiigh 
milk itself does not occur in urine, yet there can be little doubt that 
some of its elements may be met with in it, by a kind of vicarious 
action of the kidneys, in the same manner that bile is. It must he 
remembered that milk consists of globules of fatty or oily matter 
floating in a fluid or serum in which a peculiar protein-compound> 
cdieifif is dissolved. This substance is distinguished from other 
protein principles by the action of acetic acid, which immediately 
coagulates it, producing the well-known curd, the basis of cheese. 




MILE. 819 

The most interesting subject connected with the supposed presence 
of this substance in the urine, is its apparent connection with utero- 
gestation ; and its temporary occurrence when an obstruction occurs 
to the ready escape of milk from the breast. 

857. An account of the supposed discovery of a peculiar mjacila- 
ginous principle in the urine of pregnant women appeared a few 
years ago in several of the British and foreign medical journals,^ 
and attracted much notice as a diagnostic sign of pregnancy. This 
new constituent of renal secretion, to which the name of Kiestein 
was applied, was stated to exist in the urine of the human female 
during utero-gestation, and to become visible when the secretion was 
allowed to repose in a cylindrical vessel, in the form of a cotton- 
like cloud, which in a lapse of time, varying from the second to the 
sixth day of exposure, became resolved into a number of minute 
opaque bodies, which rose to the surface, forming a fat-like scum, and 
remaining permanent for three or four days. The urine then became 
turbid, and minute flocculi detached themselves from the crust, and 
sank to the bottom of the vessel : this action continued until the 
whole pellicle disappeared. This crust of kiestein was stated to be 
distinguishable from analogous pellicles which occasionally form on 
the surface of urine, from its never becoming mouldy, or remaining 
on the surface beyond three or four days from the time of its com- 
plete formation. 

858. This subject appeared of sufficient importance to justify a mi- 
nute investigation, the results of which were published in the '^ Guy's 
Hospital Reports** for 1840. As nothing has appeared since to in- 
duce me to modify the opinions I then made public, I now republish 
the most important part of these remarks. 

The first specimen of urine submitted to examination was some 
voided by C — S — , aged 28, a married woman, in the sixth month 
of pregnancy, admitted under my care at the Finsbury Dispensary, 
on October 17th, 1889, for a slight attack of bronchitis. The urine 
was passed immediately on rising from her bed; it was tolerably 
copious, pale, acid, and rather opaque, of sp. gr. 1-020. About half 
a pint of it was placed in a glass cylinder, covered with paper. 
After two day's repose, it became very much troubled; numerous 
globules, presenting a fatty or greasy aspect, appeared on its surface ; 
in two days more the urine became completely covered with a pelli- 
cle, very closely resembling that which forms on the suface of mutton- 
broth in the act of cooling ; on the sixth day of exposure, this crust 
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broke up, and fell to tlie bottom of the vessel. On the 26th of Octo- 
ber, this patientj then con%^aleseing from her bronchial affectiorij 
again sent me a specimen of the urine, voiiled as before, imDiedjately 
after awaking from sleep ; and the very same results were obtained ; 
the pjellicle of fat-like matter beings however, much thicker* On 
November 30th, the urine was again exposed, with precisely identical 
results. Although in thia woman the phenomena presented by the 
urine were tolerably cotistantj yet it became an important matter to 
determine whether such appearances were not to be met with in the 
urine of women who were not pregnant, and whether they were con* 
stant in every case of utero-gestation. To determine the latter ques- 
tion was, within certain limits, somewhat easier than the former ; for 
this purpose, every pregnant woman who came under my caro at the 
Finsbury Dispensary, or among my out-patients at Guy's Hospital^ 
was desired to furnish specimens of urine, passed after awaking frcrm 
sleep; this request was not in every instance complied with; but 
during the months of November and December, specimens from about 
thirty women, in the third to the last month of pregnancy, were 
obtained; and in every case, with but three exceptions {to whicb I 
shall hereafter allude), copious fat-like pellicles were obsen^ed, after 
two or three days' exposure. The three women whose cases thus 
appeared to be exceptions to the general rule, were all affected with 
iatlanimatory fever accompanying severe catarrh. The urine waft 
turbid with urates* On the disappearance of the latter by the con* 
valescence of the padent?, the phenomena characteristic of preg- 
nancy appeared. 

359* AV^hilst collecting these specimens of the urine of pregnant 
womcn^ I directed several young women, who presented themselves 
to he treated for amenorrhoea, to bring specimens of their urine ; 
which were exposed simultaneously with those furnished by the preg- 
nant women ; and in two instances only was any evidence of the 
presence of the peculiar matter manifested. In one, a servant girl 
of 18 years of age, I strongly suspected pregnancy, from the appear- 
ance of the areola around the nipple ; but she was so much annoyed 
at my questioning her on this point, that she ceased to attend. The 
second case was more satisfactory : it was that of a stout, tallf 
unmarried woman, a servant, aged 33, who came under my care 
November Tth, 183f>j suflcring from eough, apparently depending 
upon deranged digestive functions and relaxed uvula : she had not 
menstruated since the preceding May, and attributed the disappear* 
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ance of the catamenia to exposure to cold. She had morning 8ick> 
ness, and the veins of her lower extremities were varicose. On 
examining the abdomen, no evident enlargement of the uterus could 
be observed, in consequence of the parietes being loaded with fat ; 
and on looking at the breasts, the nipples were found surrounded 
by a large purplish-brown areola. On being charged with preg- 
nancy, she obstinately denied it ; but admitted having been the mo- 
ther of an illegitimate child eleven years previously. She declared 
that she had preserved absolute chastity since that period, and wept 
bitterly at my (as she termed them) unjust suspicions. I procured a 
specimen of her urine, and exposed it in a lightly covered glass 
cylinder : in two days, a dense pellicle of fat-like matter formed on 
its surface : this increased in thickness during three days, and then 
evolved so powerful an odor of putrefying cheese, that I was obliged 
to throw it away. Five months later this woman was delivered of a 
male child. 

The odor of putrescent cheese remarked in this case, is by no 
means unfrequent in those specimens of urine in which the pellicle is 
very thick. 

360. None of the specimens of urine voided by pregnant women 
that I examined, were coagulable by heat, nitric acid, or, with but 
two or three exceptions, by acetic acid, and therefore could not con- 
tain any considerable portion of albuminous or caseous matter. The 
addition of ammonia almost invariably produced a dense deposit of 
earthy phosphates ; and with the exception of this proof of the exist- 
ence of an excess of earthy phosphates in the secretion, no appreci- 
able portion of any abnormal ingredients could be detected. 

Some of the fat-like pellicle was removed from the surface of urine 
on which it had formed, by plunging a plate of glass perpendicularly 
into the fluid, and withdrawing it adroitly, in a nearly horizontal 
position : an equable layer of the substance was thus procured ; and, 
when carefully covered with another plate of glass, it could be very 
conveniently submitted to examination. 

The pellicle thus procured, appeared glistening with a lustre like 
that of spermaceti ; when placed under a microscope, and examined 
with an object-glass of a half-inch focal length, myriads of triangular 
prisms of triple phosphate (264) were seen imbedded in a mass of gra- 
nular matter, mixed with which might here and there be seen patches 
of fat-globules. The prisms of triple phosphate were so beautifully 
distinct, and their angles so sharply defined, that the whole became 
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a most ititcroatmg 



microsGopie objoct: some of the crystals wcro 
placed on cml, and tbus appeared like triangular plates. 

When the urine is kept so long that tlie pellicle begins to break 
up, it falls, in the form of a deposit, to the bottom of the vessel. If 
the sapernatant fluid be decanted, and the deposit collected on a slip 
of glass, it 13 found to present the same appearance as the pellicle; 
excepting that the crystals are much more uumerouSi nnd nil the 
animal matter present is entirely composed of amorphous granules, 
all trace of anything like a regular structure being lost, 

361. A slip of glass, on which a portion of the pellicle had been 
collected, was placed under the microscope, and covered with a few 
drops of acetic acid: the whole became opaque, the crystals were 
rapidly dissolved, and a white pultaceous mass resulted- On wash- 
ing it with a few drops of water, and carefully drying the residue, 
the animal matter was left upon the glass in a white opaque layer, in 
which no trace of crystalline matter was perceptible, upon xcrj 
minute microscopic investigation. 

Another portion of the pellicle, also collected on a glass plate, was 
placed under the microscope, and a few drops of strong liquid am- 
monia were added: the crystals underwent no change, hut became 
much more distinct from the opaque matter, in which they were im- 
bedded, undergoing solution. In the course of half an hour, the glass 
was carefully washed with a little water, and again examined, when 
every trace of animal matter was found to have disappeared^ and the 
crystals of the triple phosphate were alone left, 

3tj2. From these investigations, it is evident that the greasy aspect 
of the pellicle of the so-called Kiestein arises less from the presence 
of fat, than from the numerous crystals of triple phosphate, which, 
from their brilliancy, produce this glistening appearance. Some 
fatty matter is, however, present, and Lehmann,^'"in repeating these 
observations, discovered that on digesting the pellicle in ether and 
allowing the ethereal solution to evaporate, a fat was obtained which 
closely resembled butter, and when saponified with potass, yielded 
butyric acid (100) on the addition of sulphuric acid. Dr, Bees*^ has 
also detected genuine fat-globules, precisely like those found in mUk* 
With regard to the nature of the animal matter soluble in ammonia, 
mixed with these crystals, it is difficult, in the present state of phy- 
dological chemistry, to give a positive opinion. It is not mere albu- 
men or casein, although much more closely allied to the latter than 
to any other product of organization I am acquainted with, especially 
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when we connect with its chemical characters the powerful cheese- 
like odor 80 frequently evolvied, during its development in the urine, 
in the form of a pellicle. To this view may be objected the circum- 
stance that the urine yielding it does not coagulate on the addition 
of acetic acid ; this, however, is by no means an important objection, 
as milk, when very much diluted with a saline solution, or even water, 
is not perceptibly troubled by acids. The pellicle may be regarded 
as possibly constituted of an imperfect caseous matter, mixed with 
traces of butter and crystals of the ammoniacal phosphate of mag- 
nesia. It has been proposed, indeed, to dignify the animal matter 
present in this mixture with the name of gravidine, but we are not 
justified in considering it as constituting a new organic principle. 

There are few products formed during repose in urine which can 
be readily confounded with this caseous pellicle, if it be borne in 
mind that the secretion remains faintly acid up to the moment of the 
- crust breaking up ; which phenomenon seems to depend upon the de- 
velopment of ammonia in the urine, as at that time it acquires dis- 
tinct alkaline properties. The crust of earthy phosphate, which 
forms on the surface of all urine by long repose, cannot be mistaken 
for the pellicle under consideration ; as that which destroys the latter, 
vi«., putrefaction, causes the production of the former. 

863. If it be granted that we possess sufficient evidence of the pre- 
sence of certain ingredients of the milk, as an imperfect caseous mat- 
ter, and abundance of earthy phosphates, in the urine of pregnant 
women, it might be suggested as a probable explanation, opposed to 
no physiological views that I am acquainted with, that during utero- 
gestation, certain ingredients of the milk are eliminated from the 
blood by the mammary glands, and, as is very well known, often ac- 
cumulate in the breasts, in sufficient abundance to escape from the 
nipple on pressing it between the fingers. This imperfectly formed 
secretion, not having a ready exit by the mammae, is taken up into 
the circulating mass, is separated by the kidneys, and eventually 
escapes with the urine. This view is certainly sanctioned by the 
statements of a high authority, Professor Burdach,*°* of Konigsberg, 
and although not quite consonant with the opinion of M. Rayer,**^ 
yet it IS in accordance with what we find occurring, under certain 
circumstances, in the bile, in the cases of obstruction of the biliary 
ducts; and more rarely in the urine, when, from the presence of 
calculi or other causes, the ureters are completely obstructed. 

864. At a late meeting of the Academy of Science of Paris, MM. 
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Grullot and Leblanee announced their discovery of casein in the 
blood during kctation. They examined the serum of blood obtained 
from two persons who were nursing infants. After coagulating the 
albumen by heat, and separating it by filtration, they found that the 
addition of acetic acid produced an abundant, precipitate of casein* 
The quantity of this substance present seemed to bear a direct ratio 
to the proportion of albumen in the blood. These obaervationa ren- 
der the e^tcretion of casein by the kidneys, in accordance with the 
law of Wohlefj at least a probable circumstance (383), 

365. Although it i^ extremely probable that similar pellicleSj which 
I have assumed to be characteristic of the presence of certain ele- 
ments of milk in the urine, may be met with in the renal secretion of 
nurses whilst suckling, yet I have never met with an instance of this 
kind : indeed, the following interesting case appears rather opposed 
to this view : — 

Oct, 26, 183D, I was consulted by Mrs, T , then in the third 

month of utero-geatation, on the case of her childj a boy sixteen 
months old, whom, notwithstanding her pregnancy, she was then 
suckling* This little patient had a severe attack of pneumonia fol- 
lowing measles, from which ho was recovering, when, a few daya 
before I was called in, from imprudent exposure to cold, he contracted 
bronchitis J and when I saw him he wns evidently ilying: he had, 
however, sufficient strength to take the breast. As it was evident 
that the child would in all probability expire in a few hours, I waa 
anxious to ascertain whether the urine of the mother contained any 
of the supposed caseous matter ; and if not, how long after the death 
of the boy it would appear. Some of her urine was collected ; and, 
after six days' repose, it underwent no particular change. Putre- 
factive decomposition then commenccdj and it was thrown away. She 
continued to suckle her cliild until within a few hours of its death, 
which took place forty-eight hours after ray first visit ; and on the 
following day I procured another specimen of the mother's urine* 
This, after two days' repose, had a thin caseous pellicle on its surface. 
In the course of a week, a third specimen was procured ; and this in 
three days became covered with a complete creamy layerj evolving a 
strong cheese-like odor. 

This case certainly appears to justify the idea that, whilst suck- 
lir^g, the railk being got rid of almost as quickly as it is secreted, 
nont^ of its elements find their way into the urine ; but as soon as 
the milk ceases to be removed in this way, indications of it are to be 




URINE OF PREGNANCY. 325 

met with in the urine, providing pregnancy exists. The following 
case appears to support the position I have assumed : — 

E — C— — , aged 24, suckling her first child, five months old, 
admitted under my care, at the Finsbury Dispensary, in December, 
1839, complaining of symptoms generally referable to asthenia lactan- 
tiom. She was a tall, thin, delicate-looking woman, and had lost a 
mother and some collateral relations from consumption. She had 
little or no cough; on examining her chest, I detected tubercular 
deposit at the apices of both lungs, with evidence of commencing 
softening on the left side. Iler urine was pale, and free from any 
appearance of caseous pellicle. I desired her to wean her infant ; 
but this she did not do until January 27th, 1840. When she sent 
her child away, her breasts became painful and hard. She was com- 
pelled to have them drawn ; and in a week they became flaccid, and 
the secretion of milk stopped. On January 30th, the breasts being 
still turgid, and three days after the cessation of suckling, some of 
her urine was collected, and exposed in a glass cylinder. In the 
course of four days a cream-like pellicle, evolving a cheese-like odor, 
was observed. On collecting some of it on a slip of glass, and ex- 
amining it under the microscope, it was found to resemble the usual 
pellicle which forms, by repose, on the urine of pregnant women in 
every respect, except in the extreme paucity of the crystals of triple 
phosphate ; the entire portion of the pellicle examined being nearly 
entirely composed of the animal matter, insoluble in acetic acid. A 
few days afterwards the urine was again examined, but with negative 
results; no evidence of caseous matter, as indicated by the formation 
of a pellicle, could be detected. 

866. It is not known how soon after conception the urine assumes 
the properties characteristic of pregnancy. In one case, that of a 
woman who considered herself to be at the end of the second month 
of her pregnancy, the urine yielded a well-marked pellicle ; but I do 
not place much confidence in this observation, as the woman might 
very likely err in calculating how far she was advanced in utero- 
gestation. Kleybolte,^who, in common with many others, considers 
the presence of kiestein as quite indicative of pregnancy, has asserted 
that he detected it in the urine on the fifth day after conception. 

As a test for the existence of pregnancy, the formation of the case- 
ous pellicle, especially if accompanied by a cheese like odor, will be 
an extremely valuable corroborative indication ; but it would be 
unsafe to found on it alone any positive opinion, because, as a suifi- 
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cient number of observations have not yet been made on this subject, 
we Lave no riglit to assomej however probable it ©ay be, that a case- 
ous pellicle can appear onl^ wben pregnancy exkts. Tins opinion I 
feel still inclined to maintain, notwithstanding the very opposite 
opinion advanced by different observers, some of wbom have declared 
the kiestein to be pathognomonic of pregnancjj and others have ex- 
pressed a conviction of its utter worthlessness. 

Whilst the sheets of the third edition of the work were passing 
through the press, a very interesting case, in which the urinary diag- 
nosis of pregnancy proved to be of great importance, occurred in the 
practice of my colleaguej Dr. Gulh I prefer giving an account of it 
in his own words, on account of the many points of interest in this 
curious case : — 



My dear Dr. Bird, — 

At your request, I send you the particulars of the following case 
of moh 2}re^nancy, which illustrates the importance of examining the 
urine as a means of diagnosis. The age of the patient and the other 
circumstances of the case mad© it somewhat difficult to determine 
witli certainty the state of the patient, but the presence of the caseous 
substance in the urine was so indicative, as you have pointed out, of 
that physiological state which occurs only in pregnancy, that I felt 
very confident in the opinion it led tOj and the result of the case 
showed that its importance had not been overrated. 

In the autumn of 1849, I was consulted by a lady in her fiftieth 
year, the mother of a large family, who informed mo that the cata- 
menta, which had been previously regular, had ceased for four months^ 
and that for three months she supposed herself pregnant, when, after 
being much e:scited by the misconduct of a servant, her symptoma 
changed ; the breasts became flaccid, the abdomen did not enlarge, 
and a slight vaginal discharge, of a reddish-brown color, and faint 
acid odor, had since troubled her* I found the papillse about the 
nipple prominent, and there was a distinct fulness at the lower part 
of the abdoment but no uterine sounds could be heard. Having set 
apart a few ounces of her urine, for several days, a large amount of 
kiestein separated, and this, together with her history, led me to 
regard it as one of pregnancy with threatened abortion. For three 
iuccessive weeks the urine contained kiestein, but after this no traces 
of it could ho discovered* For the following two months, the case 
went on without any change, the discharge continuing; but ail sympr 
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toms of pregnancy had disappeared, and the abdomen did not enlarge. 
Seven months having now elapsed from the beginning of the symp- 
toms, it was thought prudent to expel the contents of the uterus, and 
for this purpose Dr. Lever, who was consulted, advised the use of 
the ethereal tincture of ergot, and within twenty-four hours a large 
mole was expelled, consisting of degenerated chorion, partly vesi- 
cular. No traces of a foetus could be found. From this time the ute- 
rine discharge ceased, and the patient was soon in her usual health. 

I am yours faithfully, 

William W. Gull. 

Guj-8 Hospital, Nov. 14th, 1850. 



FATTY MATTER. 

367. A very minute trace of fatty matter is not unfrequently pre- 
sent in urine, and in some rare instances it increases in quantity, so 
as to become an important element of the secretion. The majority of 
cases of this kind hitherto recorded have not been very satisfactory, 
in consequence of the general dearth of detail respecting both the 
chemical and microscopical characters of the supposed fatty fluid. 
In some cases oil has been said to have been seen floating on the 
surface of the urine in large drops, even to the extent of ounces ;^°* 
but no instance of this kind has ever occurred to me, and I suspect 
that certainly, in most of such cases, a fraud has been practised by the 
patient. An oil-like pellicle, often observed on the surface of urine, 
from the formation of a pellicle of earthy phosphates, may have been 
mistaken for true fat. It has been lately shown, that during preg- 
nancy a portion of butter-like fat may form part of the pellicle which 
forms on the urine by repose (362). All genuine specimens of fatty 
urine that have occurred to me have been opaque, like diluted milk, 
and in the majority of instances have spontaneously gelatinized, like 
so much blancmange, on cooling. To these the term of chylous urine 
has been applied by Dr. Prout.^°* 

368. Great interest has become attached to the existence of fat in 
the urine, from the researches of Dr. Dichholz, and of Dr. G. John- 
son, who have stated that fatty matter not only exists in abundance 
in the urine in granular disease of the kidneys, but is even pathogno- 
monic of that afi'ection. According to Dr. Johnson, fat or oil-globules 
naturally exist in the epithelial cells of the tubular structure of the 
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Fig, 80. 



kitbeja i and in the disease in question the fat iDcrenaes so nipidly 
as to press on the venous capillary plexuses on the exterior of the 
tubuli, so OS to interfere with the return of blood from the organs. 
On the cells giving way or escaping from the tubuli, their fatty con- 
tents become mixed with the urine. 

369. The quantity of fatty matter thus mingled witli the urine is 
far too small to cause it to assume any appearance by which its pre- 
sence can be detected by the naked eye. 
It is generally only to be detected by ex- 
aminiug the deposit which subsides from 
such urine by repose, and the epithelial 
cells (Fig. 80, a) filled with fat^globules, 
and sometimes even casts of tubes contain- 
ing them (Fig. 80^ b) may be observed. 
Dr. Johnson does not assume that this 
evidence of fatty degeneration is essen* 
tially present in every case of Bright** 
disease^ hut that it is pathognomonic of 
one of the most frequent forms of tliat most serious disease.* 




Chemical Characters of Opaque Fatty Urine {chyloui urifief)* 

370- On agitating the fresh urine with an equal bulk of ether in a 
tube, the fat is dissolved, and by repose a yellow ethereal solution of it 
will float on the top of the urine, which, by thus losing the fat, becomes 
nearly transparent. On decanting the solution, and allowing it to 
evaporate in a watch-glass, the fat is loft in little yellow globules, 
like butter, and having a rancid odor. This fat readily melts by a 
gentle heat into a yellow oil, and slowly solidifies on cooling. 

Albumen often exists in chylous urine in its spontaneously coagu- 
lable form (fibrin)> so that on cooling it readily assumes the figure of 
the vessel. In this respect the urine often remarkably varies, some- 
times losing its power of Bpontaneoua coagulation for days together* 
Albumen is, however, even then present, and readily coagulates on 
the application of heat and nitric acid (317). In some casea which 
occurred to Dr. Prout, the albumen did not coagulate by heat, although 
it did by nitric acid ; he hence considered it to be in an imperfect or 

* This pobt has beea more fuUj uoticed ia connection with the sabjeet of rtaal 
castSj p. 260. 
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liydrated state, like the albumen of the chyle. If a large proportion 
of fat exists, the fibrin, if present, is often prevented by its presence 
from coagulating ; in this case, after agitation with ether, so as to 
dissolve out the fat, a delicate tremulous transparent coagalum of 
fibrin will form on the surface of the urine, and beneath the ethereal 
solution of fat. 

871. Microscopie Characters. — Cases have been reported in which 
globules of fat, like those existing in milk, were detected by the mi- 
croscope. In all the specimens I have examined, the fat appeared 
to form a most intimate mixture or emulsion with the albumen, so 
that under the microscope nothing could be detected except myriads 
of infinitely minute particles floating in the fluid, generally unmixed 
with the slightest appearance of a globule of oil. More rarely, how- 
ever, the oily matter was readily to be observed in distinct globules, 
resembling those seen in milk. 

872. Pathological Indications. — These can scarcely be said to be 
accurately known. In the few instances I have witnessed of fatty 
urine, the patients have (with one exception, occurring some years 
ago in a lady, a native of China, remarkable for her emaciated con- 
dition, under the care of Dr. Protheroe Smith) shown a remarkable 
disposition to obesity. The continued presence of albumen coexisting 
with the fat, must, however, excite our alarm, for fear of the proba- 
ble termination of the ailment in diseased kidney and resulting in 
dropsy, especially if the recent statements of Dr. G. Johnson (369) 
are corroborated by more extended observations. In these cases 
there can be no question, notwithstanding the occasionally repeated 
assertion that albuminous urine is not always connected with renal 
mischief, that our most serious apprehensions must be entertained for 
the welfare of our patient. The more extended our experience be- 
comes, the more correct does the law laid down by Dr. Bright, of the 
almost necessary connection between persistently albuminous urine 
and diseased kidney, appear. 

873. I was indebted for the opportunity of investigating a well- 
marked case of this afi'ection to the kindness of the late Mr. Montague 
Gossett, in whose practice it occurred. This case was peculiarly in- 
teresting on account of several curious anomalies it presented, as well 
as from its afibrding an opportunity of correcting the account gene- 
rally given of the microscopic characters of urine containing fat. 

The first specimens of the urine from the patient to which I have 
referred were given to me on April 14th, 1844, with an inquiry as to 
their nature ; one specimen was of specific gravity 1*018, somewhat 
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paler than usual, atjd was perfectly transpareotj with the exception 
of a slight mucous cloud. The other specimens, stated to have been 
passed some hours before the former, resembled milk in color and 
general appearance^ and was quite free from any urinous odor. It 
was faintly acid, of specific gravity 1*020 ; thg addition of either 
nitric or hydrochloric acid produced a considerable curdlingp Byre* 
pose, a cream formed on the surface of the urine, forming a layer 
one- tenth the thickness of the whole volume of fluid. When a drop 
of this milky urine was placed under the microscope, no oily globules 
could be seen when examined with an excellent object-glass of one- 
eighth of an inch focus, by Powell j the turbidity appears to have 
depended upon an immenso number of particles, so minute that under 
a magnifying power of 800 diameters they resembled mere points. 

I confess that I could not help suspecting that some addition had 
been made to the urino by the patient after its being parsed ; an idea 
that at first gained some support from the fact that when the bladder 
was emptied by means of the catheter, the urine removed was found 
to be quite transparent and healthy* 

On April 22d, I saw Mrs. T in bed. She was an extremely 

fat, ff abhy woman, about 35 years of age, the mother of several chil- 
dren. She expressed herself as quite well with regard to her general 
health, and only complained of the occasional milky state of the urine 
as possibly indicative of some threatening ailment* She stated to me 
that for several years she had been accustomed to pass milky urine, 
especially during part of her pregnancies* On several occasions the 
nrine, although not milky, had gelatinized on cooling so as to assume 
the form of the vessel like so much ordinary jelly. The appearance 
of the milky urine was exceedingly capricious, sometimes being con- 
stant for weeks together, and then disappearing for some time. She 
could trace no apparent connection between its appearance and any 
obvious exciting cause; it bore no evident relation to the quality, 
quantityj or hours of her mealSj nor to the periods of menstruatioQ* 
The oi!]y general rule she had observed regarding its appearance was 
that it most frequently appeared when she first voided urine on rising 
from bed, and hence she fancied it was produced by lying on her 
back all night. It had become most frequent in its appearance since 
she had begun to grow fat, 

My visit was made about 2 P, M* ; Mrs. T — had not risen, except 
to pass water, since the preceding evening. Three specimens of nrine 
were shown to me as having been passed since an early hour iu tlio 
morning. 




FATTY URINE. 331 

The first specimen was like ordinary urine ; contained an abun- 
dance of pinkish urates, which disappeared by heat ; it was acid, and 
not coagulable ; contained no albumen. 

The second specimen was as pale as water, subacid, and, on heat- 
ing it, clouds formed in it from the coagulation of albumen. 

The third specimen was of a healthy amber color; it appeared 
natural, and was free from albumen. 

The examination of these specimens certainly gave no satisfactory 
explanation of the nature of the milky urine she had previously 
passed, and she declared that this was the first occasion on which 
she had failed to pass that kind of urine for some weeks. I intro- 
duced a catheter into the bladder, and a pint of fluid escaped, pos- 
sessing the odor, color, and general appearance of hot milk and 
water ; in fact, having none of the physical characters of urine. 

The specimen thus obtained was of specific gravity 1*010, slightly 
acid ; by repose a cream-like layer formed on its surface, leaving the 
lower portion of the fluid nearly transparent. I may remark that 
Mrs. T — had not partaken of any food since breakfast. 

This milk-like urine presented the following chemical characters. 

A. When exposed to heat, a large and tremulous coagulum of albu- 
men formed, becoming firmer and more solid on raising the tempe*" 
rature to ebullition. 

B. About four ounces of the urine were agitated with half an ounce 
of pure ether, and the mixture set aside in a carefully closed bottle. 
On the following day the mixture had lost all its opacity, and pre- 
sented three well-defined layers. The lowest, forming the great bulk 
of the urine, was transparent, and consisted of urine deprived of the 
ingredients which had produced its previous opacity. On the surface 
of this rested a perfectly transparent and tolerably firm coagulum of 
fibrin, about a quarter of an inch thick, of a pale yellowish color. 
The superior layer consisted of an ethereal solution of fatty matter ; 
this fluid was of a fine golden yellow color. 

C. The ethereal solution was decanted and allowed to evaporate 
spontaneously; a large proportion of yellow fat, closely resembling 
butter in color and odor, was left. It difi*ered from some specimens 
of fatty matter obtained by an analogous process from milky serum 
of blood, in not presenting any tendency to crystallize. This yellow 
fat readily fused by heat into a perfectly transparent oil, which slowly 
solidified by cooling, and it has undergone no change by keeping, up 
to the present period. 
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D. A portion of the tirine left to itself for some time tLoderwent 
no further change than the formation of a thin creamy layer on its 
surface: not the slightest tendency to the formation of a fibrous 
coagalum appeared. 

E» A portion of the milky flmid was evaporated at a boiling tem- 
perature to dryness, and digested with hot water- The fluid was 
filtered, and after concentration, treated with nitric acid, when crys- 
tals of nitrate of urea slowly formed. 

374, I carefully examined the urine under the microscope, but 
not the slightest appearance of oil-globules, blood-disc3, or pus- 
granules, could be detected ; the opacity appearing, as in the first 
specimen given me by Mr, Grossett, to depend upon the presence of 
particles so minute as to present no defined form ; appearing like 
mere irregular points when examined with a linear power of 800 
tinder an excellent achromatic microscope- The result of this exa- 
mination is completely opposed to the few statements recorded by 
continental observers on the optical characters of fatty urine- Thus, 
M. L'lleritier has stated that oily globules can always he detected 
in fatty urine; and a similar remark was made by the late Dr* 
Simon, of Berlin. The latter has indeed stated, that he has met 
with three varieties of fatty urine j one in which the fat is merely 
diffused through it, and collects on its surface by repose^ as in the 
cases recorded by Dr. Elliolson ; the other in which the fat was 
combined with albumen; and a third in which the fatty matter ex- 
isted with casein as an emulsion, forming, in fact, tnie milky urine. 
In nil these Simon states that fat-globules could he seen by the 
microscope. 

375. This curious state of the urine is epidemic in the Mauritius^ 
and accompanies a form of irritative fever. Mr. Rogers, surgeon 
to the police establishment in that island, has been kind enough to 
put into my possession some information respecting this curious ail- 
ment, and I have selected one of the cases he placed in my hands 
far illustrating this affection as it occurs there. 

Madame E — , residing in the Mauritius, nurgiog an inf^uit six months old, 
firat suffered from djsentery four moaths previously* Od its disappearance 
in three weeks, i^he bccaine the subject of fever, pain in the back, sense of 
weight in the loins, and the secretion of milk quite etopped. The urine 
gradually became of a light ochre-color, tUick and opaque, like urine mixed 
with milk* On visiting her (July, 1846), Mr, Rogers found her luhorinj^ 
under sievcrc fever, with thick, full, and hard pulse of 00, the pain in the 
right luuibur region aggrayated by pressure. Bowels cea lined, bnt had been 
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acted on by small doses of castor oil. The urine was acid, free from odor, 
specific gravity 1*015 ; a microscopic examination discovered in it myriads of 
minute irregular globular masses. . When agitated with ether, the urine 
soon became clear, a yellow fluid separating and floating on its surface. The 
urine, thus freed from fat, deposited albumen both by heat and nitric acid. 
After separating the albumen by heat and filtration, the concentrated urine 
yielded crystals of nitrate of urea on. the addition of nitric acid. During 
thb evaporation, the fluid evolved the urinous odor, which had been pre- 
viously absent. 



The urine consisted of Water, .... 
** Matter separated by ether, 

** Albumen, 

" Urea, . 

** Extractive matter, . 

" Saline matter. 



943- 

20- 

6- 

2H- 

2- 

G- 

1000- 



A second specimen was collected a week or two later (July 22) ; it was 
less opaque, specific gravity 1*010, acid. It contained an abundance of ovoid 
particles, about the size of pus-globules, quite smooth, mixed with epithelial 
cells and blood-discs. Agitated with ether, it separated into three layers by 
repose ; the uppermost was a white woolly matter (coagulated albumen), the 
next a yellow solution of fat, floating on the now clear urine. By a violent 
agitation, the two upper layers became mixed and floated on the urine, form- 
ing a loose coagulum. The composition of this urine was — 



Water, 909*4 

Matter separated by ether, . . . . 7*0 

Albumen, 20 

Urea, 1 

Extractive matter, > 81*6 

Salts, ] 

1000- 



A third specimen was obtained August 8th. It was much less milky, 
pale yellow, specific gravity 1013, nearly neutral, under the microscope 
numerous blood-discs were visible, with a few pus-like globules with serrated 
margins. It consisted of — 

Water, 963-44 

Matter separated by ether, .... C'OO 

Albumen, 2'00 

Urea, ) 

P^xtractive, V 28*56 

Salts, J 

1000- 
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376, Dr. Bonce Jones, to whose zeal in these inquiries we are m 
moch inJebteJ, has recently piibli^shed the result of his observations 
on thb form of urine, and I most refer to his papers for a full account 
of his results- The following, however, are the moat important con- 
elusions at which he arrived* 

1- Tbe fat on which the milky aspect of the urine depends, ap- 
pears after the absorption of chyle^ but the albumen , fibrin , blood, 
and alkaline salts, may be found even when no food has been taken, 
and consequently no chyle formed, 

2. During absolute rest, albumen disappears from the urinCj and 
does not reappear in any quantity, even after taking food, unless 
active exercise is employed, A short time before rising early, the 
urine gelatinises by repose, but is free from fat. 

3. This state of urine does not depend upon the presence of an 
excess of fat in the blood, as proved by actual analysis. 

4. The seat of this disease is probably some slight alteration in the 
atructurc of the kidneys, by which j when the circulation through 
these organs is most active, one or more of the constituents of the 
blood exude from the capillaries and escape into the urine. 

377. Dr. G, E, Eouyuo, of George Town, Demcrara, has de* 
scribed some cases of this disease, which seems to be often epidemic 
there, especially among the Creoles and negroes. The appearance of 
the so-called chylous state of the urine appears to be in his cases 
always accompanied by attacks of irritative fever and emaciation Like 
that of diabetes, Dr, Bouyun is inclined to refer this disease to 
some lesion of the assimilative functions, and has been successful in 
curing it by the free administration of a decoction of the Mangrove 
bark (Rhizophora racemosa). This remedy seems to act freely on 
the skin, increases the secretion, and alters the character of the 
urine, and improves the general health. 



URO-STBALITII. 



378. A peculiar form of fatty matter has been lately discovered 
by Dr. Florian Heller,'^ who has described it under the name of uro- 
stealith. The patient was a weaver, 24 years of age, admitted into 
the Vienna Hospital, in February, 1844^ under the care of Dr. 
Bittner^ for calculus. lie labored under all the symptoms of stone 
in the bladder, and passed some small concretions^ which on examina- 
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tion proTed to be composed of a peculiar fatty matter. He was, 
therefore, treated with carbonate of potass, in doses of 3ij daily, and 
in fourteen days he lost nearly all the symptoms for which he entered 
the hospital. 

379. Diagnosis of Uro-stealith, — When small concretions of this 
substance are passed, they may be recognized by the following cha- 
racters. When fresh,, they are soft, becoming, when dry, hard, yel- 
low, wax-like, brittle, and amorphous; and by transmitted light, pre- 
senting a greenish-yellow color. By heat, this substance melts, puffs 
up, inflames, emitting a peculiar pungent odor between that of shell- 
lac and benzoin, and leaving a voluminous ash. In hot water it 
softens, but does not dissolve ; slightly soluble in alcohol, readily in 
ether ; the latter solution, on evaporation, leaves a residue, which as- 
sumes a violet-color by a gentle heat. Nitric acid dissolves it with 
slight effervescence, forming a colorless substance. 

380. Characters of the Urine. — The urine, in the only case in 
which uro-stealith has been hitherto found, was quite destitute of uric 
acid, but contained 12*63 grains of urea in 1000 of urine, was quite 
neutral, contained an abnormally large proportion of chloride of 
sodium, and deposited crystals of triple phosphate, mixed with fat- 
globules. Specific gravity 1*017, inodorous, color light yellow and 
whey-like. It was not rendered turbid by nitric acid. After the 
administration of the alkaline carbonate to this patient, the fatty 
matter appeared in the urine completely saponified, and then the ad- 
dition of ammonia, which previously scarcely affected the urine, pro- 
duced a reddish-brown color. 

381. Pathological Indications, — Unknown, from our experience 
being limited to the single case here related. The successful treat- 
ment by carbonate of potass will be a useful hint as to the treatment 
to be pursued if another case should fall under our notice. 
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REMARKS OS THE THERAPEUTICAL E3IPL0TMBKT OF REMEDIES 
INFLUENCINCJ THE FONGTIONS OF THE KIDNEYS, 

^samed Capricious Tnfliienee of tbese Remedies, 382— First Law regulating 
Them, 38"] — ^ Apparent Exception to^ 384 — Second Law, 385 — Condi liotis for the 
Etiirance of tbo Remedy into Circulation^ '^86 — Time required for Absorptbo of 
Baits, 387 — For Dc com position, 388 — Illustrated in AlkaliDe Salts, :i81» — In 
Mineral Watera, SS*J — Diuresis opposed bj Irritable Gastro^iDlcsiinal Mucotis 
Membra ue, ,^91^ — By Obstructive Diseases of the Uejirt or Liver, 392— Dr, Bar- 
low'fl Researches, 393 — Applied to the Explanation orirreguUr Action of Reme- 
dies, 304 — ^Praclical Conclusions, 395. 

882» It has been long statetl by writers on therapeutics, and bb 
generally admitted by the profession, that few remedies are so capri- 
cious in their action as those which directly or indirectly ioflaence 
the functions of the kidneys: la some pjitients, a diuretic effect 
being obtained by the first remedy prescribed in a most Batisfactory 
manner; whilst in other apparently parallel cuscs, all medicinefs have 
failed in stimulating the secreting functions of the renal capillaries* 
When we refer to the writings of authors on this subject, we find the 
remedies which are supposed to excite the urinary secretion arranged 
according to their presumed modes of action; and although tliere ia 
always included a class of direct diuretics, or, in other word^, of drugs 
which are supposed really to reach the capillary circulation of the 
kidneys, and stimulate the vessels by actual contact : yet daily ex- 
perience proves that even theae, too frequently, entirely fail in ex- 
citing the medicinal influence which has been accredited to them. 

As much importance has been attributed, in the preceding pages, 
to the impregnation of the urine with solvents for deposits, so as to 
prevent the formation of a concretion, it becomes a matter of especial 
interest to devote a little space to the consideration of the question^ 
whether by any means we can insure the exertion of a therapeutical 
effect upon the secreting functions of the kidneys^ and whether the 
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apparently uncertain results of our diuretics and other analogous reme- 
dies are really as capricious as has been supposed. In a word, whether 
it is not in almost every case possible to predict, with tolerable cer- 
tainty, from the knowledge of a few general laws, what will really be 
the effect of a remedy destined to act upon the kidneys. 

383. To saye any unnecessary circumlocution, I may be permitted 
to state that I take it for granted that independently of absorption 
by the lymphatics, fluids can find their way into the various capilla- 
ries by direct imbibition : and further, that living membrane is obe- 
dient, quoad imbibition and exudation, or endosmosis and exosmosis, 
to the same physical laws as when dead and removed from the body. 
A consideration of facts recorded by observers of credit in all modern 
works on physiology"* will afford ample data for admitting these 
several assumptions. It will then be necessary to consider, seriatimj 
the laws which appear to be fairly reducible from recorded experience. 

Law Ist. — All therapeutical agents intended to reach the kidneys 
must either he in solution when administered^ or capable of being 
dissolved in the fluids^ contained in the stomach or small intestines^ 
after being swallowed. 

No one in the present state of physiological science can dissent 
from this law ; not the slightest evidence exists of the kidneys ever 
allowing a body not in solution to pass their capillaries without posi- 
tive breach of surface. It has, indeed, been stated that metastatic 
discharges of pus have occurred from the kidneys ; that the purulent 
effusion of an empyema has been absorbed, and finally excreted, by 
those organs. Such statements, however, admit, as we have already 
seen, of a much more direct explanation. The capillary and lym- 
phatic vessels can be readily submitted to microscopic examination, 
and no visible pores can be detected in their walls. How then is it 
possible that organized cells, consisting each of an investing granular 
membrane, with several distinct nuclei, can find their way through 
the walls of a vessel in which no visible pores can bo detected, and 
permeate, without breach of surface, other capillary vessels in the 
kidney similarly organized ? In the same way, it has been loosely 
said, that exudations of blood-corpuscles occur from the renal vessels 
in some cases of haematuria. To this statement a similar objection 
applies. All experience goes to prove that no escape of blood-cor- 
puscles or pus-particles can possibly occur from a capillary without 

22 
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actual solution of continnity* Where urine really contams hs&mato- 
sme i^ithout actual lesion of vessels, tbe corpuscles mmt have burst 
in the capillaries, and allowed the oozing out of their con ten ts, as 
often occurs in purpura and scurvy. The researches of Wohler'^ 
have proved to a demonstration that for a body to be excreted by the 
kidneys it must be actually in solution, and indeed they have shown 
that the function of these organs is strictly limited to the elimination 
alone of sabstances in solution, 

3S4 I am quite aware that an objection may ho urged against 
these conclusions, founded on the presumed metastasis of purulent 
formations from their original scat and their subsequent deposition in 
the structure of distant organs, especially of the liver* To tbo ma- 
jority of such cases, w^hcn really accredited and free from fallacy, 
the coexisting presence of phlebitis will generally afford a suflBcient 
answer. In some rarer cases, pus may escape from a deep-seated 
abscess by ulceration into a bloodvessel. In either case, if the ptis- 
particles enter the current of the circulation, they would be hurried 
along with it, to be entnnglcd in the capillary ramifications through 
which their size presents an insuperable obstacle to their e&caping. 
Still J although such cases are by no means sufficiently numeroiiSj nor 
in many instances suflSciently accredited, yel we are not justified in 
refusing to admit the possibility of a purulent deposit being oecasion- 
ally absorbed* But this admission by no means implies that the pus* 
particles really enter the vascular system from the sac of the abacess* 
The process of absorption here is almost indubitably one of metamor- 
phosis, by which the elements of the pus are partly rearranged to 
constitute a soluble compound. The presence of oxygen, or saline 
matters, or of an alkaline salt, conveyed in the arterial blood, will be 
amply sufficient to explain this reduction of the pus*particle to a solu- 
hUform^ without supposing its ultimate raotamorphic change into the 
elements of bile and urine to occur, as in the case of absorption of 
muscle (39)* The liquor puris of pus contains trit<jxide of protein in 
solution (the pyin of some chemists), and the accession of oxygen 
would soon be able to convert the solid pus-particles into a similar 
state, whilst the action of salts and alkalies in breaking up the par- 
ticle has been before explained {328). Pus thus dissolved and ab- 
sorbed may readily be deposited in its original form by the removal 
of its solvent, and thus we are enabled to avoid admitting the neces- 
sity of a nearly physical impossibility, viz., the absorption of a pus- 
particle through the parlctca of a vein or absorbent. 
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Law 2d. — Bodies intended to reach the kidneys musty to insure their 
absorption^ have their solutions so diluted as to be of considerably 
lower density than either the liquor sanguinis or serum of blood 
(i. e. below 1-028). 

385. Pccaliar attention to this important law has been directed bj 
the pablished remarks of Professor Liebig already referred to. It is 
founded upon the well-known phenomena described by Dutrochet,"* 
under the terms of endosmosis and exosmosis, or imbibition and exu- 
dation. They may be thus briefly dsscribed. Let a glass tube, open 
at both extremities, have a piece of animal membrane, as bladder, &c., 
tied firmly over one end. Partly fill the tube with syrup, and im- 
merse it in a glass of distilled water. In a short time the fluid will 
rise in the tube, the water having permeated the membrane and di- 
luted the syrup; this is an example of imbibition or endosmosis. 
Empty the tube, partly fill it with water, and immerse it in syrup ; 
the fluid will now fall in the tube, exuding through the membrane, and 
diluting the syrup in the external vessel by exosmosis. As a general 
law, it may, as far as living tissues are concerned, be sufficient to 
state that when two difierent fluids, capable of mixture, be separated 
by an animal membrane, the fluid lowest in specific gravity will per- 
meate the membrane, to dilute the denser fluid. In dead animal 
membrane, whilst imbibition goes on, a certain amount of exudation 
occurs, but to a much smaller extent, and vice versd; whether this 
also occurs in living tissue there are no facts before us to enable us 
to decide. 

386. When, therefore, saline substances, especially, are intended 
to be absorbed and ultimately to reach the kidneys, it is necessary 
that the density of their solutions should be much below 1*028 ; 
the proportion of solids dissolved in the aqueous vehicles prescribed 
being always less than five per cent. Daily experience in the em- 
ployment of remedies will show the importance of this law in a thera- 
peutical sense. Thus, a tolerably strong solution of the tartrate, or 
acetate of potass, will altogether escape the absorbents ; indeed, so 
far from being imbibed by the capillaries, it will actually excite an 
exudation of water from these vessels in the stomach and small intes- 
tines, thus becoming diluted by exosmosis, and a sensation of thirst 
is excited, by which the patient is compelled to drink for the pur- 
pose of supplying the water removed from the blood by exudation. 
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Iq strong solations, the salts alladcd to stimulate the bowels and 
parge. They are, moreover, said to act as hydragogue purgatives, 
producing watery motions, — a fact also capable of ready explanation 
on physical laws ; exudation of water from the exhalents (capillaries) 
occurring, on account of the density of the saline solution traversing 
the intestines, just as exosmosis was produced in the experiment of 
the tube of water immersed in syrup. We can hence readily per- 
ceive why half an ounce of acetate or tartrate of potass will purge, 
and a scruple of either excite diuresis. This statement has been 
lately called in question by Mr. F. W. Headland, in his elaborate 
and valuable Essay on the '^ Action of Medicines" (a work none can 
read without instruction), but a long and careful observation has 
quite convinced me of its accuracy and practical importance* 

387. The rapidity with which even properly adjusted doses of 
saline bodies reach the urine is liable to great variation from many 
causes, but from none more than from the influence of the preceding 
meal. As a general rule, the substance finds its way to the kidneys 
with the greatest rapidity when the stomach is empty. Some very 
interesting experiments, performed by Mr. Erichsen,*^ throw great 
light on this subject. This gentleman had under his care a lad who 
had been the subject of congenital extroversion of the bladder ; the 
abdominal parietes and anterior wall of the bladder being deficient 
above the pubes to a considerable extent, so that the orifices of the 
ureters were visible. On ten difierent occasions a solution of ferro- 
cyanide of potassium was given to this lad, and the urine carefully 
allowed to drop from the ureters into a solution of sulphate of iron, 
so that the instant at which the salt appeared in the urine it was 
readily detected. The following table shows the results of the expe- 
riments : — 

When Inst Time required for the detection 

inenl taken. of the salt in the nrine. 

2 minutes 27 miDotcs. 

2 " 39 " 

24 " IG " 

1 hour 14 " 

li " 6J ** 

2 " 12 " 

4 " 2 " 

4} " 2i " 

11 »* 1 " 

Hi " 2 " 
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388. When alkaline citrates and tartrates were administered, the 
time required for their appearing as carbonates (162) in the urine 
was found to vary considerably. This admits of a ready explana* 
tion, not only in the influence of the previous meal, but in the per- 
fection at the time of the process of assimilation. For, as has been 
already stated, the salts of vegetable acids undergo decomposition 
only when the digestive functions are in a state of tolerable integrity, 
escaping metamorphosis when the assimilating powers are much de- 
pressed. Mr. Erichsen obtained the following results in his experi- 
ments on this patient : — 









Time elapfing before the 








orcurrence of an alkoliiie 


Time aince tke last meal. 


Salt given. 


coiidilion of the urine. 


^ hoars, 


, 


. Citrate of soda, . 


. 28 minutes. 


6 " 


. 


. Citrate of potass, 


. 40 " 


12 " 


. 


. Tartrate of soda, 


. 3-t " 


2 " 


, 


Ditto. 


. 47 " 



In the first two of these experiments the urine remained alkaline 
for several days after the administration of the salts. 

389. These facts are of the utmost importance to the success of 
our practice in the treatment of uric acid deposits, or gravel, by 
saline remedies, especially by phosphate of soda. This salt readily 
finds its way into the kidneys when administered in a diluted solu- 
tion ; but if prescribed in a saturated solution or in large quantities, 
it, like the tartrate and acetate of potass, excites exosmosis instead 
of endosmosis, and acts as a mild hydragogue cathartic. A similar 
remark applies to the majority of salts, of alkalies, and of earths. 
Most neutral salts are therefore diuretic, if properly administered so 
as to insure their absorption into the circulation ; once being absorbed, 
it is the duty of the kidneys to filter them oflf from the blood, and 
hence they exert a diuretic influence, merely by giving the kidneys 
an extra amount of work to perform. 

390. All the natural waters are diuretic, and if drunk in equal 
quantities are nearly so in the ratio of their levity and consequent 
purity. Thus the nearly pure water of the Malvern springs, rapidly 
and readily enters the blood by endosmosis, and escapes by the kid- 
neys, whilst sea-water in equal doses causes the exosmosis of water 
from the intestinal cnpillaries; hence exciting thirst and purging 
with fluid motions, scarcely inducing any diuretic action. On the 
contrary, sea-water, like all moderately strong solutions, diminishes 
the bulk of the urine, and causes it to escape in a more concentrated 
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formj siiDply from its inducing an efflux of water from the blood 
through tlie walls of the capilkries of the intestines, which would 
otherwise have escaped by the capillaries of the kidney, 

3[)1, In diseases in which an extremely irritable condition of the 
gastro-intesttnal mucous membrane exists, dinreaia is often excited 
with great difficulty, and it is scarcely possible to cause any remedy 
to reach the urine by direct absorption. Where there is any consi- 
derable diarrhoea, and copious watery motions are excreted from the 
bowebj the urine is ahvays scanty and high-eolored, a condition 
necessarily arising from its concentration; water freely exuding 
through the intestines from the blood, and hence but little is left to 
escape by the kidneys. An extreme instance of this state of things 
is found in malignant cholera; herej water is so rapidly pumped off, 
through the intestinal exbalcnts, that the blood is left absolutely 
viscid and thick. Hence the nitrogcnisEed elements, which it is tho 
duty of the kidneys to CKcrete^ cannot be remoyed by the intestines 
in consequence of the escape of the water which would normally have 
washed them from the circulation; and the patient dies from a 
retention of a poison in his system, which the kidneys are unable to 
remove. 

302, The laws just illustrated must be regarded as obtaining 
only when the entrance of water into the capillaries of the intes- 
tines is unobstructed ; and when no serious obstacle presents itself 
to the transit of the water with the blood from the intestinal eapi!- 
laries to the vena porta, through the liver to the ascending cava^ 
thence through the lungs and heart to the aorta, and finally ta 
the envulgent arteries. When any obstacle materially interferes with 
the route thus taken by the bloody in any part of its course^ a 
smaller supply of water must reach the kidneys, and the urine will 
become diminished in bulk and increased in density. To take a 
familiar illustration : a patient labors under a contracted condition of 
either of the auriculo-ventricular openings of the heart, and drop- 
sical effusions occur. In consequence of the impediment opposed to 
the current of blood, the kidneys excrete but a small quantity of 
urine. The very dropsical effusions may be regarded as a sort of 
vicarious effort to relieve the congested state of the veins by allow* 
ing the watery elements of the blood to filter through the walk of 
the smaller vessels. Again, if a patient has a cirrhose or hobnail 
condition of the lirer, the portal circulation will be materially ob- 
structed, and gome effects analogous to those produced by a con- 
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tracted yentricular orifice are the result, viz., dropsical effusions and 
diminished secretion of urine. In cases of this kind, no benefit can 
accrue from goading the kidneys by diuretics, unless the obstruction 
can possibly be lessened or removed. They may be irritated by 
stimulants like cantharides, copaiba, or squills, until congestion or 
something worse occurs, without increasing the secretion of urine, 
simply because the fluid elements are prevented from reaching the 
kidneys. In cases of this kind, the physician at once sees that all 
direct diuretics are comparatively useless, and he wisely endeavors 
to remove the dropsical effusion by remedies which, like elaterium, 
exert a hydragagic action on the intestines. 

393. The attention of the profession has been especially drawn to 
these conditions by the researches of my friend and colleague. Dr. 
Barlow. He has, moreover, announced the very interesting fact, 
that* whenever a stricture or other obstruction exists in the course of 
the small intestines, sufficient to prevent fluids readily passing along 
them, the urine will be diminished in bulk in the direct ratio of the 
proximity of the obstruction to the pylorus ; nearly absolute suppres- 
sion of urine occurring when the stricture is so high up as to allow but 
a small quantity of the fluid contents of the intestines to be exposed 
to the absorbing influence of the portal capillaries. So absolutely 
does this obtain, that the observation of the bulk of urine secreted 
has been proposed by Dr. Barlow as a means of diagnosticating the 
seat of obstruction in cases of insuperable constipation. The pro- 
position laid down by the discoverer of these facts may properly be 
assumed for a third law governing the influence of remedies intended 
to excite the action of the kidneys. I give it in Dr. Barlow's own 

• words : — 

Law 3d. ^^ If a sufficient quantity of water cannot he received into 
the small intestines, or the circuit through the portal system in the 
vena cava ascendens, or thence through the lungs and heart into 
the systemic circulation, be obstructed, or if there be extensive dis- 
organization of the kidneys, the due secretion of urine cannot be 
effected.'* 

394. I think, then, that the so-called capricious effects of most 
diuretics, or the entrance of any remedy into the renal circulation, 
may all be explained by one or other of the foregoing laws, and that 
the supposed uncertainty attending their action is, in most instances. 
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to be traced rather to a want of discrimination on the part of the 
practitiorierj than to any fault in the remedy. An example or two 
of this kind will be sufficient, Bitartratc of potass is regarded as a 
diuretic; if a drachm of it be administered with a little fluid, or in 
a confection, it irritates the jntestinea, produces fluid motions, and 
the kidneys are Bcarcely affected. Let the same quantity of the 
drug ho dissolved in water and then given ] it is imbibed by the 
capillaries, and causes on increased excretion of water by the kid- 
neys, in accordance with the first law. Sufficient examples of the 
second law have been given already. Of the third we have an ex- 
cellent illustration in the action of mercury and other cholitic drugs 
in ^'directing/' as it has been termed, the action of a diuretic. 
Thus let us suppose we are called to a patient in whom a sluggish 
state of the portal circulation exists, the liver being congested 
or even myristicatedj and from some dropsical effusion, or other 
symptoms, we are anxious to stimulate the action of the kidneys. It 
is notorious that in these cases the acetate of potass, nitric etherj 
equill, and other active diuretics, may be prescribed in vain ; but aa 
soon as moderate frequently repeated small doses of piL hydrar- 
gyri, or hydrurg* c. creta, or even aloetic remedies, have been admi- 
nistered, and the liver disgorged of its contents by a free SGcretion 
of bile, the kidneys begin to act as the almost necessary result of a 
readier circulation of portal blood. Experience has shown that 
there ia perhaps no diuretic so valuable in dropsy connected with 
congested or even contracted liver, as a combination of the squill 
with a little blue-pUh Many remedies regarded as diuretic, probably 
really act in this manner; thus colchicum appears to influence the 
secretion of urine by its stimulating the mucous membrane of the 
duodenum, and thus by irritating the orifice of the common choledie 
duct, produces an increased secretion of bile and pancreatic juice, 
and indirectly relieves a loaded state of liver. Taraxacum, a popu- 
lar cholagogue, owes its diuretic action, in all probability, to a similar 
cause. Aloes in small doses, and other remedies^ may he referred 
to this category. 

Again, in heart-disease, especially when from a contracted mitral 
orifice, or from dilatation of the organ^ a loss of relation between its 
cavities and their orifices exists, and dropsy results, the exhibition of 
Btitnulant diuretics is nearly valueless. Hercj the guarded employ- 
ment of the infusion of digitalis^ by soothing the irritability of the 
heart, and calming tho irregular circulation^ virtually diminishes the 
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congested state of the vascalar system, and acts indirectly as an 
excellent and eflScient diuretic* 

395. From the above observations the following practical con- 
clusions may be drawn : — 

1. Whenever it is desirable to impregnate the urine with a 
salt, or to excite diuresis by a saline combination, it must be 
exhibited in solution, so diluted as to contain less than five per 
cent, of the remedy, or not more than about twenty-five grains 
in an ordinary draught. The absorption of the drug into the 
capillaries will be insured by a copious draught of water, or any 
diluent, immediately after each dose. 

2. When the urine contains purpurine (187), or presents 
other evidence of portal obstruction, the diuretics or other reme- 
dies employed should be preceded or accompanied by the ad- 
ministration of mild mercurials, — taraxacum, hydrochlorato of 
ammonia, or other cholitic remedies. By these means, or by 
local depletion, especially by leeches to the anus, the portal 
vessels will be unloaded, and a free passage obtained to the 
general circulation. 

3. In cases of valvular or other obstructions existing in the 
heart and largo vessels it is next to useless to endeavor to excite 
diuretic action, or appeal to the kidneys by remedies intended to 
be excreted by them. The best diuretic will in such cases be 
found in whatever tends to diminish the congested state of the 
vascular system, and to moderate the action of the heart ; as 
digitalis, colchicum, and other sedatives, with mild mercurials. 

* I cannot avoid alluding to the extreme value of a combination of iron with 
this important drug, in the dropsical effusion arising from contracted mitral orifice. 
The benefit resulting from tinct. ferri sesquichloridi, ^xv, with infusi digitalis, 5ij, 
every five or six hours, the bowels being kept freely acting, is really very remark- 
able. This combination of a direct sedative with the hcematic tonic is not so 
unphilosophical as may at first sight appear. The digitalis obviously allays the 
morbid irritability of the diseased organ, whilst the iron supports the vital powers, 
and enables the blood to act as a healthier stimulant to the heart itself. 



CHAPTER XIV. 

BLOOD DEPURATION BY THE KIDNEYS AS A REMEDY IS 
DISEASE. 

Blood Depuration by the Kidneys, 396 — Crisis by Urine, 397 — Elimination of Poi- 
sons, 398 — Evidence of Blood Depuration in Ague, 399, 400 — In Acute Rheu- 
matism, 402 — Aided by Remedies, 403 — Diuretics, 404 — Renal Hydragogues, 
405 — Renal Depurants, 406 — Their Influence in Disease, 408 — Persistence of 
Miasmatic Poison, 409 — Therapeutical Value of Acetate of Potass, 410 — In Con- 
junction with Mercurials in Ague, 411 — Successful Treatment of Rhenmatism by 
the Acetate, 413 — Use of Nitrate of Potass, 414 — Renal Depurants as Substi- 
tutes for Mercurial Alterants, 415 — Superiority of Acetate, Citrate, and Tartrate, 
over Carbonates of Alkalies, 416. 

396. Enough has been advanced in the earlier chapters of this 
work, to prove that the function performed by the kidneys is far 
more exalted than that popularly assigned to these organs. It is 
true that they do act as pumps, and remove from the blood a con- 
siderable quantity of water (51), and hence the bulk of the fluid they 
excrete is often most erroneously assumed to be a measure of the 
perfection of their office. This is, however, as we have seen, but a 
small part of the renal function (32) ; and, indeed, by no means in 
many animals, especially birds, reptiles, and insects, is it even a ne- 
cessary one (87). But in all classes of animals, the kidneys, by act- 
ing as blood'depurantSy are ever active in preserving life by remov- 
ing from the circulating mass, containing, as it does, part of the 
sewage of the body (40, 45), certain matter, which, if retained, would 
produce, not merely inconvenience, but death. Every animal de- 
velopes, in his own organism, during the process of metamorphosis of 
tissue (38), a series of nitrogenized substances, which are, if allowed 
to accumulate in the blood, as poisonous to it as the deadly secretion 
of the puff-adder is to a person into whose blood its fatal bite has 
conveyed it. Hence, although the influence of the skin, the lungs, 
and the liver, in preserving the blood in a state fit for the nutrition 
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of the body is well recognized, and its importance admitted, we can 
hardly attribute suflScient consequence to the depurating influence of 
the kidneys. 

397. We have seen how remarkably the kidneys act in depurating 
the blood of bile when the hepatic functions are impaired (187) ; and 
how, by this remarkable compensation of function^ life is preserved 
for a very long period after the liver has ceased to excrete anything. 
We have also noticed the application of Wohler's law to the function 
of the kidney, and have seen that the urine holds in solution a very 
largo number of bodies, whose retention in the blood would be in- 
jurious to health (383), although they generally appear in the excre- 
tion in a metamorphosed state ; thus benzoic acid, hydruret of sali- 
cyle, and sulphurct of potassium, when taken into the stomach, ap- 
pear in the urine respectively as hippuric acid, salicylic acid, and 
sulphate of potass. 

In the lectures I had the honor of delivering before the Royal 
College of Physicians, in the spring of 1848, 1 entered at some length 
into this subject, especially in relation to the observations of the old 
physicians, who watched with the utmost attention the critical changes 
occurring in disease as evidenced by certain changes in the urine. 
The €ri»i% by urine, indeed, a term as old as the father of physic 
himself, was always looked for as an indication of the depuration of 
the blood from the " deleterium quid," which was assumed to be, by 
acting as a ferment, the exciting cause of disease. Indeed, the 
modern zymotic theory of disease is but the revived hypothesis of 
Sydenham, Morton, Willis, and their contemporaries, and the study 
of the works of the latter physician especially is of great interest in 
connection with this subject. I am quite aware that many, in com- 
mon with myself, have often wondered that this crisis by urine was 
so seldom discovered now, at the bedside, especially in cases of fever. 
But this does, I think, admit of some explanation ; for on referring 
to the history of fevers earlier than the last century, it is impossible 
to avoid noticing the remarkable tendency to well-marked periodicity 
they all exhibit. It might, indeed, almost be doubted whether a 
genuine continued fever was ever then met with. The greater pre- 
valence of malaria and marsh-miasm in this country, from the exis- 
tence of larger tracts of unreclaimed and undrained marshes, will, to 
some extent, explain the marked periodicity then observed in fever. 
That a critical change in the urine (by which I mean a change syn- 
chronous with alterations in the phase of disease) does exist in peri- 
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odical fevers or agues^ and can readily te detected, has been, I hope, 
stifficieatlj proved in the lectures referred to. 

398. It is hardly necessary to say that I do not mean to assert that 
the materies morbi does escape by the kidneys unchanged, and that 
these organs can really separate from the blood the actual miasmatic 
poison of ague or other zymotic disease. But I am anxious to express 
my belief in our being able by remedies to decompose, or modify such 
poison, and enable the kidneys to remove it in a metamorphosed state. 
We have, however, some evidence that certain organic matters easily 
decomposed, are really occasionally excreted from the kidneys un- 
changed; thus quinine, daturine, and some other of the vegetable 
alkaloids aro thus carried off in the urine. The Kamschatdale debauch 
on the Amanita muscaria is a good illustration of the kidneys receiv- 
ing a poison from the blood unchanged. A party of men will oat 
this fungus and luxuriate in the sensual excitement of its intoxicating 
influence, and when this has passed oflf, the further supply of Amanita 
being exhausted, they can keep up the revel by drinking the urine 
they excrete. 

399. In watching disease, we must not hope to obtain evidence of 
critical depuration of the blood by merely looking at the urine. This 
can alone be detected by carefully collecting the urine of each twenty- 
four hours, measuring, and taking the specific gravity of the whole. 
Then, as we have already seen, a close approximation to the amount 
of solids contained in the urine can be obtained by a single calcula- 
tion (59)* From a very careful set of observations carried on during 
several years in the wards of Guy's Hospital, in which I have been 
aided most zealously by my clinical reporters for the time, we have 
determined the fact, that in every case of ague, a remarkable relation 
was observed to exist between the accession of each paroxysm, and 
the diminished excretion of solids in the urine, and consequently less 
perfect depuration of blood. The following cases, being two of the 
earlier ones on which this observation was made, will illustrate this 
statement; they were reported by Dr, Kobert Finch, now of Green- 
wich : — 

Owen S — , ffjt 27, by occupation a brioklajer*s kborcr, admitted into 
Lazarus wardj May '2lst, 1845, under Br. Guiding Bird. His last restdenee 
was at Baukside; before thmt, for Konic time at Gravesend, Previous bealth 
good ; said that he had lived temperately, and once suffered from syphilid. 

Five moDths ngo, ut Graveaend, he first had ii j^hivering fit, full owed by the 
usual hot and sweating; stages ; he entered Guy*s Ifospilal, under the care 
of Br. Barlowj and left iu three weeka well On April 1st, the first att&ek 
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appeared rather irregular in its stages, and, to use his own expression, he did 
not "shake out." The paroxysm returned every alternate day, at about 
three o'clock in the afternoon. In the previous illness they appeared at noon. 
On admission, aspect sallow and melancholic; complained of frequent 
giddiness, with a sensation of dulness and stupor. Abdomen flatulent, pain- 
less; no appetite; bowels confined; tongue clean and moist. No evidence of 
enlarged spleen or liver. Urine, sp. gr. 1*028, depositing pink urates, and 
containing a little biliary coloring matter, but no albumen. 

Hyd. c. Greta, Ipecacaanhse, aa. gr. j ; Ext. Coaii, gr. iij, t. d. a. 

May 22d. — Had a paroxysm yesterday at 3 o'clock, lasting about four 
hours; complained of "cold creeping" down his back. — P. 

23d. — A paroxysm at 3 a.m., lasting not much more than two hours; 
bowels act freely ; dejections pale. — P. 

24th. — Felt better ; in good spirits. — P. 

27th. — ^No return of ague ; aspect improved and less sallow ; urine depo- 
siting urates, stained pink with purpurine; bowels acted freely; skin rather 
hot and inactive. — P. 

29th. — Improving in health and spirits ; complained of shivering between 
the scapulae. Urine pink from purpurine, but not letting fall a deposit. 

Beeberinse Sulphatis, gr. j, ter in die. 

June 2d. — Yesterday at noon had a severe paroxysm ; shivered severely 
for three hours, followed by a long and severe hot and sweating stage; bowels 
confined for two days. — P. 

Pil. Cal. c. Hyd. iij, hftc node. 

8d. — Another paroxysm, but not so severe ; urine alkaline. 

Beeberins Sulphatis, gr. j ; Pil. Hyd., gr. j, L d. s. 

5th. — Another attack this morning; urine acid ; perspiration neutral. — P. 
7th. — Quite well yesterday ; this morning had a slight shivering at 10 A.M., 
but no hot and sweating stage ; seemed dull and stupid. 

Beeberina) Sulphatis, gr. j, ter in die. 

10th. — 'So return of ague; appetite good. — P. 

13th. — Progressing favorably; had a healthy tint of the whole surface of 
the body. 

16th. — Complained of a little giddiness, otherwise quite well. 

17th. — Convalescent. Made an out-patient, and remained free from ague 
as long as he was kept under notice. 

The following is a tabular view of the examination of the urine of 
this patient : — 
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Acid, no deposit. 
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" 31 
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June 2 


35 


1-014 
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514 
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Acid, pink deposits. 
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1044 



The proportion of solids excreted in a given time, is calculated from 
the specific gravity, according to the table before alluded to, and 
therefore must be regarded as approximately, not absolutely, cor- 
rect (59). 

400. In this case we had to treat a patient who had been long im- 
mersed in malaria, who had suffered from a previous attack of ague, 
and whose portal circulation was interfered with. Although no en- 
largement of the liver or spleen could be detected by " palpation," 
still the jaundiced urine and sallow miasmatic melancholic aspect 
sufficiently attest the torpid mode in which the liver was carrying on 
its functions. 

On looking to the table of the urine, it must be admitted that there 
exists, to say the least, some curious coincidence between the free 
action of the kidneys, quoad the excretion of solids, and the improve- 
ment of the patient. The unusually large quantity of solid constituents 
removed by the kidneys of this patient is remarkable, and certainly 
very unfrequent. Whether this was owing to any idiosyncrasy, I 
have no means of knowing. 

On referring to the table, we find that on May 23d, but 352 grains 
of solids were removed by the kidneys in twenty-four hours ; the 
patient's disease not having then shown any tendency to yield to our 
remedies, and bile existed in the urine ; the quantity of solids in- 
creased to the 30th, on which day it reached the remarkable quantity 
of 1054 grains ; on the 3l8t, it suddenly fell to 743 grains ; and in 
the succeeding twenty-four hours, the paroxysm, absent for several 
days, returned. On the following day, June 2d, the urine was alka- 
line for the first time, and contained less than half the quantity of 
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solids which existed four days previously, and he had a most severe 
attack on the next day ; the kidneys became more active, and a less 
severe attack appeared on the 7th, when the solids again fell to a 
minimum ; after this time they were again copiously excreted, and 
the ague finally vanished. 

Mary H , ast. 13 years, admitted May 23d, 1845, into Martha ward, 

UDder Dr. Gelding Bird. She was bom at Sheerness, and had lately re- 
moved to Deptford ; had scarcely suffered from any illness before the pre- 
sent one. Although well developed for her age she had never menstruated. 

Three years ago she first suffered from ague of the quartan type, two 
clear days elapsing between the attacks ; the paroxysm then commencing at 
noon, and appearing pretty regularly in spite of treatment for two years. She 
then left Sheerness, and came to Deptford, and shortly after attended Guy's 
Hospital, as an out-patient, under Dr. G. Bird. She was cupped over the 
spleen, and took quinine, so that in a month she appeared cured, and re- 
mained well for eight months. Lately she had become emaciated ; a month 
ago, ague again appeared ; still quartan in type. 

On admission, the skin was active, although cold ; aspect not very sallow, 
but dull and stupid ; pulse quick, although small and regular ; no appetite ; 
complained of thirst, and occasional bilious vomitings. There was consider- 
able pain across the forehead, and from her mother's account she was light- 
headed at night. On examining the abdomen, the spleen could be felt de- 
cidedly enlarged. Urine stated to be high-colored during the paroxysm ; 
pale in the intermissions. 

May 24th. — Had a paroxysm to-day, lasting from noon to six in the 
evening. 

Hjd. c. Creta, gr. ij ; Ipecac, gr. j, ter in die. 

27th. — ^Paroxysm came on at noon, as usual, and continued seven hours. 

Beeherinaj Sulphatis, gr. j, 4ta quaque horS,. 

Paroxysms absent. 

29th.— Pretty well, but the skin hot and dry.— P. 

Slst. — ^No ague yesterday : skin acting freely; bowels confined. 

Rep. Beeherinae Sulphatis. 

Pil. Hydrarg. gr. iij ; Ex. Coloc. Co., gr. vj, alt. nocte. 

June 3d. — No return of ague ; too much heat of skin ; the tongue had a 
white fur with elongated marginal papillae (strawberry tongue). 

Augeatur dosis Beheerinoe ad gr. ij. 

7th. — Going on well ; tongue the same ; cheeks flushed, but skin per- 
spirable. — P. 

14th. — Progressing favorably during the week ; the tongue had cleaned. 
She seemed very well. — P. 

17th. — Not so well ; some gastric disturbance, owing to some irregularity 
in food. 

Zinci Sulphatis, 3j, statim. 
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20i!h — Was irell after tbe emetic* 
27th. — C n vulesceat* 

The following table presents a view of the patient s urine wWkt 
under treatment : — 
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A glance at this table shows that pari passu with the patieTit*8 
improvemeot^ a grudual increase occurred in the solids excreted by 
the kidneys. No ague appeared after tho blood bad been depurated 
of 538 grains of effete matter, on the 28 th of May- In this case, 
unlike the last, although the patient had long been exposed to the 
poison of marsh malaria, she did not suffer any relapse, and she re- 
mained well during two years, when she again came under my care 
as an out-patient, with a very slight attack of ague* 

401* I hope that I shall not be misunderstood in the line of argn* 
meat I have adopted. Although believing most completely that aguo 
is primarily excited by the influence of a peculiar septic poison derived 
from marsh malaria, I do not for a moment assert that this particular 
poison is excreted in the urine during the recovery of the patient 
{398). The great influence of the malarious poison is in all proba- 
bility essentially and primarily exerted upon tbe nervous system, 
especially on the organic or ganglionic structures, which preside so 
importantly over the function of secretion. Thus, all the secretions 
elaborated in a body become affected ; and, as is well known, a re- 
markable tendency to congestion is observed in the portal circulation 
destined most particularly for the depuration of matters rich in carbon. 
There can be no doubt that the unhealthy secretions thus formed, 
become active agents in keeping up in the body the impression of the 
disease. One of the great elements of successful treatment must of 
necessity be the depuration of the blood, and thus, by freeing the 
system from the depressing influence of these vitiated matters, allow 
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the vital powers to throw off the influence of the poison which for a 
time oppressed them. The influence of small doses of mercury in the 
treatment of ague is well known ; by a gentle but persistent appeal 
of this kind to the liver, the patient is immensely relieved, and his 
ultimate cure expedited. Contemporaneously with this, the aspect 
generally becomes less sallow, a sufScient indication of the liver be- 
coming active in depurating the blood of carbon. Then, under the 
influence of that very curious class of remedies, the anti-periodic 
tonics, the paroxysms become less, or quite vanish, whilst ample evi- 
dence is afforded of the kidneys performing the important duty of 
filtering from the blood highly nitrogenized substances, in the rapidly 
increasing amount of solids existing in the urine. 

402. It is not in ague alone that this remarkable critical increase 
in the excreted solids of the urine is observed ; the same thing is, if 
possible, still more marked in cases of some other diseases, especially 
acute rheumatism. In every case of this affection in which the urine 
was carefully collected, and the quantity of the contained solids cal- 
culated, we invariably found that whenever the patient improved, the 
quantity of solid urinary excreta steadily and considerably increased ; 
any relapse being attended with as remarkable a diminution. These 
observations were neither small in number, nor hastily made ; they 
extended over several years, and amounted to upwards of four hun- 
dred in different diseases. 

403. Having thus accumulated sufficient evidence to prove that 
the old idea of washing away a materiea morti from the blood, by 
the urine, was at least based on truth, the next question for conside- 
ration was how far it was possible to aid this function of blood-depu- 
ration ; and thus, by expediting the removal of noxious matters from 
the system, hasten the cure of the patient. That we do possess such 
means, I am as convinced as I am of the existence of the function of 
blood-depuration itself; but before alluding to the proposed plan for 
effecting this, it is requisite to point out a very important distinction 
to be made in the different remedies commonly employed to stimulate 
the kidneys. 

404. The class of direct diuretics, therapeutically distinguished 
from those which act indirectly, by modifying the supply of blood to 
the kidneys, or by otherwise influencing the capillary circulation in 
these organs, although limited to remedies which are supposed to 
stimulate the structure of the kidneys by actual contact, contain 
nevertheless a very heterogeneous collection of substances. Thus can- 

23 
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tharldes and nitrate of potass aro both regarded as direct dmretic8> 
and yet their influence is really of the most opposite kind. In a 
word, soiue diuretics are alone active in increaiing, nearly exclnsively, 
the water discharged by the kidneys; whilst others, as I have proved 
I hope beyond all doubt, increase the excretion of solids from the 
blood. Even independently of any chemical explanation of this dif* 
ferenee of their action, the researches of Mr. Bowman enable us to 
suggest a probable pbysblogical solution of this curious fact, by sap- 
posiDg that the vascular tufts of the kidneys are especially stimulated 
by one series of diuretics to induce the exudation of more water from 
the blood, whilst the other series especially increase the formation of 
epithelial structure, 

405. With the value of ordinary diuretics, or renal k^dragogue^j 
every practitioner is familiar; their utility in carrying off undue ac- 
cumtilations of fluid in the system is well known and appreoiateiL 
But I am anxious to claim for the depurating or chemical diuretics, 
or rentd d*^purants, the careful consideration of the physician, be- 
lieving that tbey constitute a class of agents now almost completely 
neglected, and Indeed hardly recognized, and yet of the highest value 
in the treatment of disease. 

To the class of renal hydragogues belong all those agents which 
out of the body exert no chemical effect on animal matter, as squill, 
copaiba, broom, juniper, guaiac, lytta, &c- All these, in the absence 
of any opposing cause connected with mechanical obstructions to the 
free course of the circulatiouj will, it h well known, increase the dia- 
charge of fluid by the kidneys, and become often valuable agents in 
enabling us to successfully treat dropsical accnmuhitions. If the 
urine secreted under the inflaence of these diuretics be examined, the 
quantity of solids present will not be found to much exceed the nor- 
mal quantity, unless a considerable quantity of water or other bland 
fluid be taken at the same time. After I had fully satisfied myself 
of the general truth of the facts now mentioned, I was much gratified 
by meeting with a paper by Professor Kramer,*^ on this subject. He 
administered to persons in health different diuretic agents, and having 
collected and analyzed the urine secreted, he found the proportion of 
solids seldom exceeded, and was often rather loss than the normal 
average ; and hence concluded that these agents had no physiological 
action on the system ; at least, so far as the excretion of solids was 
concerned : " Dass die gewohnlich sogenannten Diuretica ohne allc 
physiologische Wirkung sind/' I adduce Kramer s observations in 
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preference to my own, as they were evidently not made under the 
inflaence of any preconceived view, as it is evident from his paper 
that he had no knowledge whatever of the facts I have alluded to. 
I have calculated the following table from his experiments : — 



Medicine given. 


Solids in the urine ' CombaiitiMe ' 1 
of twenty-four \ (Hniraal) Soline matters in. 
hoars. | matter in. i 

1 


None, .... 

Juniper, 

Venice turpentine, 

S<juill, .... 

Digitalis, 

Guaiac, 

Colchicum, . 


2-4 ounces. 1*28 ounces. 
2-12 " i 0-94 " 
1-94 " Ml " 
2-25 **■ 1-04 '' 
2-45 '' 1-28 " 
2-43 " 1-38 " 
232 " ' 1-36 " 


1*13 ounces. 
M8 " 
0-83 '' 
1-21 " 
M7 " 
1-05 " 
0-9G ** 



Remedie9y then^ which exert no chemical action on organic matter 
out of the hody^ appear to he incapable of augmenting the quantity 
of solids in the urine^ and hence are only of u^e in increasing the 
elimination of water ; they may, and do act as renal hydragogues, 
but not as renal depurants. 

406. We have next to notice those remedies among the reputed 
diuretics which exert the influence I have alluded to, and which, ac- 
cording to my own observation, act as renal depurants by increasing 
the metamorphoses of tissue, and act as depurating agents. This 
class includes the alkalies, their carbonates, and their salts, with such 
acids as in the animal economy are capable of being converted into 
carbonic acid, including the acetates, tartrates, citrates of soda and 
potass.* These remedies all act alike, actively stimulating the ex- 
creting function of the kidneys, and generally augment the bulk of 
the urine ; but they do more, they actually increase the metamor- 
phoses of tissue by, in all probability, a direct chemical action on the 
elements of worn-out and exhausted tissues, or other matter in the 
capillary laboratory of the body. It is well known that alkalies and 
their carbonates readily dissolve albumen out of the body, and even 
break it up into various secondary products. Thus, digested with an 
alkali, albumen yields leucine, protid, and erythro-protid (bodies allied 

* Among these ought to be specially mentioned liquor potasss, the action of 
which has been so carefully and ingeniously determined by Dr. Parkes. When 
given while food is in the stomach, it acts merely as an antacid ; but when given 
on an empty stomach, it passes into the blood, facilitates the decomposition of pro- 
tein compounds, and thus liberates sulphur, which, combining first with oxygen 
and then with the potass, is eliminated by the kidney, as sulphate of potass. 
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to gelatine), formic acid, and other compounds. In like manner 
casein is broken up into tyrosin, leucine, valerianic acid, and other 
elements. It is exceedingly probable that some such changes occur 
in the living organism itself, and we should almost expect to find the 
chemical diuretics effecting important changes. This I have repeat- 
edly confirmed by absolute experiment. But one illustration, one 
I have already published, may be taken as an example of the rest, 
A young lady was for some time under my care, laboring, among 
other things, under a condition of the orifice of the urethra which 
prevented her passing water without the aid of a catheter ; thus ad- 
mitting a very accurate examination of the quantity secreted in 
twenty-four hours. This, when no medicine was exhibited, was col- 
lected and examined; and afterwards three drachms of acetate of 
potass being administered in the course of twenty-four hours, the 
urine secreted in that time was collected and analyzed. The results 
arc shown in this table : — 

Without medicine. After 5iii poL «cet. 



Quantity of urine in twenty-four hours, 
Specific gravity of, 

Solids in ... . 

Uric acid, .... 


f§xvj. 
1-025 
416 grg 


2G 


1017 
782 gre. 

3-45 


Urea, 


, 


130-5 




202-40 


Soluble salts, 




720 




248-40 


Insoluble salts, . 


, 


21-6 




32-25 


Organic matters not included 
the above, 


in 


189-3 




226-50 



41G 



782 



407. The results of these analyses show that, after deducting the 
excess in the amount of sijluble salts, arising from the conversion of 
acetate of potass into carbonate in its transit from the stomach to the 
kidneys, the solids of the urine, separated from the blood under the 
influence of the chemical diuretic, exceed those excreted without its 
aid by 190 grains. We further learn, that although a large propor- 
tion of matter was metamorphosed into both uric acid and urea after 
the administration of the acetate, still that the greatest increase was 
in that mixture of organic products set down as extractive^ and which, 
as we have seen, consisted chiefly of creatine, creatinine, uroxanthin, 
and matter rich in sulphur (103). In the example adduced, not only 
did the patient lose an excess of 30 ounces of water in twenty-four 
hours, but she wasted to the extent of 190 grains more than if no 
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remedy had been given, and to this extent had the blood been depu- 
rated of those elements which yielded easiest to the influence of the 
alkaline salt. As it cannot be denied that vital force is ever active 
in opposing the chemical changes to which all living fibres are ob- 
noxious, it is fair to assume that this resistance will increase with the 
vital endowments of a part, or, in other words, that the elements of 
our frames resist chemical influences in the ratio of their vitality. It 
would follow that such constituents of our bodies as present the 
greatest departure from health are less highly vitalized, and thus 
would be expected to yield the easiest to the influence exerted by the 
alkaline diuretics or renal depurants. As a result of this view, we 
should expect that when we cause an alkaline carbonate to circulate 
through the blood, it exerts an influence on the nascent elements of 
those matters less highly influenced by life, resembling that which it 
exerts on dead matter, aiding their resolution into substances allied to 
those produced out of the body, and actually causes the matter to 
assume so soluble a form as to allow of its ready excretion. This 
remarkable effect of the alkaline diuretics (although now demonstrated 
by actual experiment, and the results of their chemical influence de- 
tected in the stream by which they are washed from' the body), was 
not overlooked by the observing physicians of former years. It was, 
indeed, acted upon by the old physicians — witness the host of apo- 
zems, diuretic decoctions, and diet-drinks, in which renal stimulants 
abound ; and let us not shut our eyes to the success of the practice, 
for unless we deny all credence to the statements of the painstaking 
practitioners of past times, those who will read their quaint recordg of 
cases will learn how generally they succeeded in curing the effects of 
a caco-cemiay an unhealthy blood, as evidenced in various eruptive 
affections, cellular membranous sores, furunculi, and very many such 
ailments. It is true that in looking at some of their prescriptions wc 
do not generally observe remedies which have now much confidence 
placed in them as trustworthy diuretics, but then an important ele- 
ment of their potions is most undoubtedly the water of the decoction 
employed, not in doses of tablespoonfuls, but, as was common in 
former days, of pints. A most important truth here demands our 
attention. It may be said that it is true that if a patient takes a pint 
or two extra of water he will, supposing that no organic lesion exists, 
excrete a large bulk of urine, from the necessity there exists for 
pumping off the excess of diluent partaken of. In this way a pint or 
two of water becomes a diuretic. This every one's experience will 
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enable him to admit; but what is this, it maybe asked, but the mere 
drawing off of excess of waterj — where is the proof of blood-dcpu ra- 
tion ? Tliia proof ia afforded by calculating the amount of the solid 
constituenta of the urine. It will then be found that the e^eesa of 
water does not escape alone, but there is really washed away with it 
a certain, although not very large cjuantity^ of solid dehrit*. To Ed- 
inumi Becquerel mu^t be accorded the credit of this observation; 
and any one may satisfy himself of it8 accuracy by collecting all the 
urine he passes in twenty-four hours, and determining the quantity 
of solids it contains; and repeating this process next day, while 
throwing into hia system three or four bottles of aerated — the so- 
called soda — water. This observation affords a key to many of the 
undoubted cures effected by the use of many of the mineral springs. 
Some of thetn are, like that of Malvern, remarkable only for the posi- 
tive purity of their water — setting aside (what we must never forget) 
the influence of change of scene and association — the diminution of 
the wear and tear of mind by relaxation from business: healthy air 
and exercise, amusement of mind and excitement of renewed hopesj 
we cannot help recognizing in the increased action of the kidneys, 
exerted by the so-called mineral water — a most important agenU A 
man laboring under some chronic ailment, which, perhaps, like old 
rheumatism, is the direct result of unhealthy constitution of the blood, 
B tarts for one of the Brunnens or Spas, and with fearful devotiou 
swallows the enormous quantity of ten or fourteen beakers of the 
warm and bubbling water. In a few minutes be begins to secrete 
abundance of urine, and is engaged alternately drinking and mictu- 
rating for part of the morning — active exercise, when possible, being 
enjoined the whole time. By this exercise the waste of tissue is in- 
creased, and the copious water- bibbing positively aids the metamor- 
phosis of tissue, and washes its results from the body, 

408. The results of these researches have now been tested by some 
years* close observation at the bedside of the sick, as it is obvious 
that nothing but clinical experience can determine the value of any 
class of remedies as agents in the treatment of disease. From all 
that has occurred to me, I can most confidently repeat the statement 
I ventured to make more than four years ago in my lectures at the 
College of Fhysicians^ — 

^' I would earnestly beg thoeo who are now doiog me the honor of listen- 
ing^ to my remarks, to give a careful and steady trial to the tifpuraiimf or 
chemkal i/itiretk:^^ eypeciallj the salts of potass with vegetable acids, when 
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they are called upon to treat a chrooic affection in which the exciting cause, 
or existing disease, depends upon the presence of some product of less vita- 
lity or imperfect organization. I fully believe that in many instances such 
matters will be often found to yield, whether they present themselves as 
albuminous deposits in glands, furuncular disease of cellular tissue, or incrus- 
tations on the skin, as in some of the squamous and tubercular cutaneous 
diseases. That they will succeed in increasing the waste of matter, is, from 
my observation, beyond all doubt; that the lowest vitalized matter will yield 
to the solvent the readiest is most probable, and that an important and pow- 
erful addition to our supply of therapeutic weapons is certain. 

<^ I am not anxious, so soon after the observation of the fact I have 
announced, to appeal too soon to the results of my own practice in support 
of it, as 1 know full well how deceptive are often the results of experience 
unless largely extended ; and the whole history of medicine is one great 
commentary on the errors arising from observation on results which the mind 
of the observer has anticipated — an obedience to those idola speeds, against 
the influence of which Lord Bacon long ago warned us. I will not dare to 
do more than state that it has occurred to me to see the periodicity of ague 
broken through, the paroxysm lessened and made more distant, and the 
sallow dirty aspect of malaria exchanged for the cleaner and brighter com- 
plexion of returning health, under the influence of the agents I am advo- 
cating. The disease has thus been rendered readily amenable to the subse- 
quent administration of the anti-periodic whose previous influence it had 
resisted, or, at least, not satisfactorily obeyed. Jaundice, connected with a 
large, sluggish, congested liver, has certainly better yielded to setting up a 
complementary function on the part of the kidneys by a diuretic alterant, 
than by goading the liver with remedies whose influence it refused to obey ; 
and in more than a single instance a strumously enlarged cervical gland has 
yielded to the persisted use of an analogous remedy, even after resisting the 
iodide of potassium." 

409. In agjiej nothing is more easy, as every one is aware, than 
to check the paroxysms by means of anti-periodics, especially qui- 
nine, and in many cases the patient is really cured by the remedy. 
But any one who has had an opportunity of seeing much of the 
effects of marsh miasmata, is perfectly aware that if a patient has 
been long exposed to their influence, although paroxysms of ague 
may be for a time checked with quinine or arsenic, the unhealthy 
state of the blood is not removed. The sallow aspect — the depressed 
health — the visceral engorgement — all indicate that the poison re- 
mains in the system and is continuing its work, although its influence 
has been blunted by our remedies. After a time, however, imperfect 
paroxysms, the " dumb ague," as they are often graphically called 
by the patient, appear again, requiring the anti-periodic to check 
their further development. This is a common history, and many 
persons are thus not really absolutely freed from miasmiatic poison 
for months or years. 
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410. I Jo not claim for the acetate of potass the virtues of an 
finti-perindic, but I do unhesitatingly declare that it will effect that 
which quinine and its allies cannot do* It i^iU enter the blood, and 
as a nmcefU carbonate (possessing a far higher state of " chemical 
tendency*** than ready formed carbonate of potass) in the capltlarj 
network of the body aid t!ie ractamorphoies and excretion of the 
unhealthy elements of the blood, and their consequent elimination 
by the kidneys. 

When to a person suiTering from the effects of marsh malaria^ this 
drug has been administered to the extent of 3u *ti the course of 
twenty- four hours largely diluted, and continued for two or three 
weeks, not only is no injury effected by the remedy, but the most 
marked benefits are observed to result. The patient's skin becomes 
less dusky, the expression more healtbyi the dull tvspect of the eyes 
changed for one of chcerfnlness, the engorgement of liver and spleen 
lessensj and the paroxysms of " dumb ague" disappear, or merely 
require a few doses of arsenic for their complete cure, and thus to 
effect the complete restoration of the patient* Even in recent ter- 
tian agnCj in which the paroxysms are well marked and even violent, 
I have hardly ever administered the acetate of potosa without ob- 
serving a diminution in tlie intensity of the attacks, and a consider- 
able prolongation of the intermissions. Indeed, when quinine has 
been administered for the purpose of at once cbcckiog the ague fit, 
the subsequent administration of the acetate will not only prevent a 
relapse, but greatly improve the patten t*s general health. 

41L Every practitioner is aware of the value of mercurial purga- 
tives^ as well as of the administration of small doses of pilula hydrar- 
gyri to putients suffering from ague, in consequence of the removal 
of visceral congestion, and resulting in increased depuration of blood 
by the liver* But I believe the most successful practice, especially 
in the treatment of cases of ague which have resisted long courses of 
an ti- period ics, consists in the administration of minute doses of a 
mild mercurial contemporaneously with the acetate of potass. The 
following ease, taken from one of our clinical report books, will 
illustrate this : — 



{Reported by Mr. Bayen*) 

Patrick L — ^ m, 27, adaiitted into Spare Ward, iiader Dr. Goldiag 
Bird, Ma J 1st, 1850. A muscular, well-proportioned tuun, of light oom- 

* •* Medical GajeeUo," 18-IS, vol. i, pnge lOIS, 
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plexion, a native of Cork, having resided in England daring nine years. 
Always intemperate when earning good wages as a laborer, and sober only 
when deprived of the means to be otherwise. He scarcely remembered to 
have been previously ill since childhood. In the preceding August he was 
employed in harvest-work, in the fenny districts of Norfolk and Cambridge- 
shire, where his wife took ague. In October he went to Woolwich, and 
was employed in unloading barges, until two months ago ; since which he 
had been similarly engaged at Billingsgate. After being thus constantly 
exposed to miasmatic influences for nine months, he was attacked, three 
weeks ago, with an ague paroxysm, recurring each morning about five 
o'clock. About a fortnight before admission, he had a most violent attack ; 
the shivering in the cold stage was so severe that he was obliged to be held 
in bed, as he stated, by two men. The hot and sweating stage which fol- 
lowed lasted the whole day. Since then the disease assumed a regular 
tertian type. During the first twenty-four hours of his residence in the 
hospital, he passed 58 ounces of urine of specific gravity 1'023. A warm 
bath was ordered, as his skin was exceedingly dirty, and Pil. Cal. c. Col- 
ij, h. s. s. 

May 3d. — Pil. Hydrarg. gr. i ; Ex. Conii, gr. iii, fiat pilula, t. d. s. 
Potass. Acetatis, 333. ex Mist. Camphorae, f Jij, t. d. s. 

During the next four or five days, the paroxysms diminished remarkably in 
severity, and the urine on the 6th, amounted to 72 ounces of 1*018, and on 
the 9th, to 90 ounces of 1-017. By this time a most remarkable improve- 
ment had taken place in his countenance, the malarious aspect having nearly 
disappeared. 

May 13th. — He became as bad as ever, the paroxysm of to-day was 
more severe than any he had experienced since his admission. On the 15th, 
diarrhoea appeared. It was then discovered that he had been privately sup- 
plied with black-pudding, and had voraciously devoured a considerable 
quantity of this mixture of coagulated blood, fat, and outmeal. The urine 
had fallen to 50 ounces of 1*016. A brisk cathartic of calomel and colocynth 
was ordered, and the acetate of potass to be afterwards continued without 
any mercurial. 

17th. — Very much improved, ague fits much less severe, general health 
apparently good between the slight paroxysms. Rep. Mist. c. Liq. Potass. 
Arsenit.,* Tijj v. 

20th. — Ague fits much slighter. 

June 2d. — Ague fits absent since last report. 

412. The remarkable improvement in the patient's condition, after 
the use of his remedies for a few days, and the diminution of the par- 
oxysm in intensity before any anti-periodic was given, attracted the 
attention of all who saw him. Yet his ease was by no means so 
remarkable as that of many others under treatment at the same time. 
I do not doubt that the arsenic or quinine, if given at first, might 
have checked the disease, but I am quite sure they could not have 
effected — which the other remedies did — the conversion of a sallow, 
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malarious aBpcct into one of really ruddy health — nor do I believe 
he wOTikl have been left so free from tendency to relapse. 

413, It is J however, in that really formidable disease, acute rkeu- 
matmn^ a malady which merits the most careful and jealous watch- 
ing, on account of its too fre<|uently leaving behind disease of the 
cardiac valves and pericardium, that the effects of the acetate are 
moat remarkable. I would not willingly use language which was not 
completely compatible with experience, but I do not still hesitate to 
declare tliat I have never seen the disease in question yield with so 
much facility to any other remedy. In the severest coses which 
have been admitted into the hospital under my care (and I prefer 
alluding to them in preference to cases in private practice^ as they 
have the advantage of being watched by many, and less chance of 
error arising in the reports of the progress of the patient)^ 1 have 
seen the cure to be more rapidj and the immediate relief to the patient 
more marked by the use of the acetate of potass in quantities of half 
an ounce, administered, largely diluted, in divided doses, in twenty- 
four hour^j than by any other treatment. In three days I have re- 
peatedly found the exquisite pain of the jointa nearly absent, the 
patient comparatively comfortable, and able to bear with greater ease 
the helpless state in which the still swollen state of the joints place 
him< In no case has any ill effect followed the use of the remedy, 
and whilst tiie cure has been far more expeditious, the ill effects of 
colchicura and mercury have been avoided. The pain remarkably 
and suddenly lessens, as soon as the urine becomes alkaline and rises 
in specific gravity. I can, indeed, unhappily attest ray experience 
in my own person on the marked alleviation and rapid cessation of 
the pains of rbeuraatic fever from the use of the drug, and can grate* 
fully compare its influence with the tedious and painful results of 
mercurial treatment in a former attack. It is difficult to decide on 
the comparative immunity from pericarditis in acute rheumatism 
under particular modes of treatment, but the impression on my mind is 
very deep, that the tendency to this fearful complication is very much 
lessened as soon as the urine is rendered alkaline by the acetate. I 
could quote a large number of cases from our clinical report hooks 
to demonstrate the efficacy of this plan of treatment. This would ^ 
howevefj be quite useless, as the above remarks convey all the infor- 
mation I can offer. The treatment being as uncomplicated as pos- 
sible, the acetate being usually administered in some aromatic water, 
or what is far more grateful, in plain water, to which a few drops of 




USB OP NITRATB OP POTASS. 868 

oil of lemons have been added. The only addition to this treatment 
has generally been a mercurial laxative if constipation existed, and a 
full dose of Dover's powder on the first day or two of treatment if 
the pains be severe. The joints being wrapped in sheets of wadding, 
a plan I have invariably followed since noticing the comfort it afforded 
to myself in a severe attack ten years ago. 

414. In connection with this subject I would especially draw at- 
tention to the undoubted benefit resulting from the treatment of acute 
rheumatism by large doses of one of our most certain diuretics, nitrate 
of potass, in doses of 2ss or 2j, dissolved in two or three pints of any 
diluent in the twenty-four hours. An enormous amount of urine re- 
places the scanty excretion generally noticed, and the cure of the 
patient is considerably expedited. This practice, really of British 
origin, has been popular in the Parisian hospitals for some years, and 
has attracted notice here. My friend Dr. Basham has especially 
drawn attention to this practice in a valuable paper read before the 
Royal Medical and Chirurgical Society. The quantity of solids re- 
moved from the system by the nitrate of potass is, how^ever, far less 
than that which is carried off under the solvent influence of those 
agents which act more energetically on animal matters. It must not, 
however, be supposed that nitre, or, indeed, any other of the neutral 
salts, are destitute of influence. It has been long shown that the 
salt in question will readily dissolve coagulated albumen and fibrin ; 
and it thus, when circulating in the capillaries, may probably exercise 
no mean influence in aiding the metamorphosis of tissue. 

415. I would most anxiously urge upon my professional brethren 
the importance of giving a fair and patient trial to the acetate of 
potass in a large class of ailments where the blood is obviously in an 
unhealthy state, especially where glandular engorgements and furun- 
culous eruptions exist. Indeed, in many of these forms of chronic 
indisposition in which there is no evidence of organic mischief, but 
where the general health is depressed, the face sallow, the urine 
colored by purpurine, constituting the condition in which the patient 
is popularly said to be "bilious," the advantage gained by the use of 
this remedy is remarkable. Hitherto, whenever a remedy influencing 
the general health, through the capillary circulation, is required in 
chronic disease, we generally fall back upon mercury, indeed, a mer- 
curial and an alterative are nearly convertible terms. Instead, then, 
of trusting to mercurials nearly exclusively, or after they have been 
administered without benefit, or in the strumous diathesis, where for 
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the most part they are not well tolerated, I would advocate the use 
of renal depurants, especially of acetate of potass. 

416. Although in these remarks I have especially alluded to the 
acetate of potass, yet I have merely selected it as a type of a large 
class of remedies, many of which equal it in their remedial effects. 
The citrates and tartrates of potass and soda constitute remedies of 
probably equal value. Indeed, the utility of the popular "saline 
draughts" of these salts is in all probability to be explained by their 
influence as renal depurants. The solution of potass and soda, as 
well as their carbonates, are most useful remedies of their class, but 
decidedly of much less value than the acetates and citrates. Two 
reasons may be given for this, first, they are very likely to become 
neutralized whilst in the primce vice by acids, which, like the hydro- 
chloric and phosphoric, are not decomposed whilst passing through 
the circulation ; secondly, the conversion of acetates and citrates into 
carbonates takes place in the blood, and thus they, in the nascent atatSy 
when their chemical tendencies are the highest^ come in contact with 
those matters which it is important to eliminate from the blood. It 
is well known that a considerable quantity of liquor potass® (160) is 
required to render the urine even neutral, whilst a few grains of an 
acetate or tartrate will rapidly render it alkaline (162). 

417. Having thus explained my reasons for believing in the exis- 
tence of an important class of remedies, the renal depurants, capable 
of replacing with advantage in many cases mercurial alteratives, I 
dare not trespass further, as the very introduction of this chapter 
demands an apology, as being somewhat foreign to the design of this 
volume. The only excuse I can offer is the unwillingness that the 
results of some very tedious and protracted, but I hope not useless 
observations should be lost, and the too well-grounded belief that I 
may never be permitted to make them known, as I had once hoped, 
in another and more extended form. 
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CATALOGUE OP THE URINARY CALCULI CONTAINED IN THE MUSEUM 

OP guy's hospital. 

In the year 1817, when Dr. Marcet published his Essay, the Museum of 
Gu/s Hospital contained but 228* calculi. During the last twenty-seven 
years, this number has been augmented to 374 ; all of which have been 
divided so as to exhibit their internal structure, with the exception of 21. 
The great majority of the calculi added since Dr. Marcet's publication have 
been analyzed at different periods, as they were placed in the Museum, by 
Dr. Babington, Dr. Rees, and myself ;f and in every instance, the exami- 
nation has not been limited to the composition of the external crust, but has 
been particularly directed to the chemical constituents of the ingredients 
composing each layer. Attention has in each specimen been directed to the 
composition of the nucleus, in contradistinction to that of the body of the 
concretion. This is of very great importance; for when once a few solid 
particles of any substance aggregate and form a mass in the bladder, they 
very readily induce a crystallization of oxalate of lime, uric acid, or triple 
phosphate ; or a deposition of urate of ammonia, phosphate of lime, or other 
amorphous ingredient, according to the lesion of function and state of irrita- 
bility or enervation present. Hence, if ever, by medical treatment, we shall 
be enabled to prevent the formation of a calculous concretion, or remove one 
already formed, it will, in all probability, be by means directed by the cha- 
racter of the matter which there is a tendency to deposit as a nucleus. On 
this account I have adopted a classification of the calculi in Guy's Hospital 
Museum, founded not upon the number of alternating layers, but upon the 
character and composition of the nuclei. In the following Table, it must be 
borne in mind, that all the distinct constituents present in each concretion 
have not been mentioned ; those only being inserted which were present in 
such quantity as to constitute a considerable portion of either body, nucleus, 
or crust of the concretion. Those ingredients, which existed in mere traces, 
or in very minute quantities, have been omitted ; as they are rather to be re- 
garded as accidental contaminations, than as essential elements of the calculus. 
No urinary concretion, indeed, ever exists perfectly pure and unmixed ; for 

* Including 142 removed from one patient. 

t Still more recently Mr. Bransby Cooper has continued these investigations, and 
added largely to the collection of calculi in the Museum. 
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there are very few in which some traces of uric acid^ or phosphates, are not 
observable : and even if these be absent, the coloring matter of urine or 
blood prevents the calculus being regarded as perfectly pure. 

CALCULI IN GUY'S HOSPITAL MUSEUM, 

OF WHICH SECTIONS HAVE BEEX MADE, ARRANGED ACCORDING TO THR CHEMICAL 
COMPOSITION OF THE NUCLEI. 

Genus I.— Nucleus, Uric Acid, 250. 
Species 1. Calculi iiearly tntirehj composed of Uric Acid or Urates, 

A, Nearly all uric acid, 32 

Uric acid, nearly pure, 18 

Stained with purpurine, 2 

Contained urate of lime, 2 

'* *^ and ammonia, 3 

'^ urate of soda and lime, 2 

" oxalate of lime, 2 

" phosphate of lime, 1 

*' triple phosphate, .2 

32 

B, Body consisting chiefly of urates, 170 

Contained urate of soda, 142* 

" " and lime, 22 

" urate of lime, 4 

" uric acid in the body, 2 

170 

Species 2. Bodies differing in composition from Nuclei. 

A. Bodies consisting of oxalate of lime, 11 

Oxalate of lime and uric acid alternating, 2 

Uric acid in the body, with an outer layer of carbonate of lime, . 1 

Oxalate, chiefly confined to external layers, 1 

Oxalate of lime in the bodies nearly pure, 7 

11 

B. Bodies consisting chiefly of earthy phosphates, .... 24 

Bodies composed of fusible calculus, 16 

** phosphate of lime, 3 

^^ triple phosphate, 5 

24 

C. Body consisting of carbonate of lime, 11 

D. Body compound, 12 

Body : Crust : 

Urate of ammonia, . . . Fusible, .... 1 



* 



From the same patient 
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Oxalate of lime, 

ti 

it 
(I 

Fusible, 



Uric acid, . 
Fusible, • 
Triple, 

Phosphate of lime. 
Uric acid. 



3 
3 

1 
3 
1 

12 



Genus II. — ^Nucleus, Urates op Ammonia or Lime, 19. 

Species 1. Calculi nearly all compound of Urate of Ammonia^ 

Urate of ammonia, nearly pure, 6 

Uric acid, in tubercular patches on crust, 1 

Traces of urate of soda and phosphate of lime, ... 1 



Species 2. Bodies differing from Nuclei^ 



Body: 

Uric acid and fusible, . 

Urate of ammonia, 
u a 

u u 

" " and oxalate 1 

of lime, . . . .J 

Urate of ammonia and fusible. 

Urate and phosphate of lime. 

Oxalate of lime, . 

Fusible, .... 



Crust: 

As body. 

Uric acid. 

Oxalate of lime, . 

Phosphate of lime. 

Uric acid with oxalate and ] 

phosphate of lime. 
As body, 
Ditto . 
Fusible, 
As body. 



8 



I 
1 
1 
1 

10 



10 



Species 3. Nucleus Urate of Lime. 
A, Body fusible, . . . . 



Genus III. — Nucleus, Uric Oxide, 1. 
Species 1. All Uric Oxide^* 1 

Genus IV. — ^Nucleus, Oxalate op Lime, 47. 
Species 1 . Calculi nearly all of Oxalate, 



19 



Species 2. Bodies differing from Nuclei, 
A, Bodies consisting of uric acid or urates, . . . . 



19 



Uric acid in nucleus, 1 

Crust, covered with opaque octohedral crystals, .... 1 

** ** transparent, 3 

" not covered with crystals, 14 



* A portion of the calculus removed by Langenbeck, at Hanover, and analyzed 
y Wcibler and Liebig. 
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Uric acid, nearly pure, 7 

" coverea with urate of ammonia, 1 

8 

B. Bodies consisting of phosphates, 14 

Phosphate of lime, C 

Triple phosphate, 5 

Fusible mixture, 3 

14 

C. Body compound, 6 

Body : Crust : 

Uric Acid, . . . Fusible, 2 

** ... Oxalate of lime, .... 1 

Urate of ammonia, . . Phosphate of lime, .... 1 

1. Uric acid, . . | 

2. Oxalate of lime, . > Oxalate of lime, .... 1 

3. Uric acid, . . j 

Cystine, 1 



6 

Genus V. — Nucleus, Cystine. 

Species 1. All Cystine, U 

Color, greenish-blue, 1 

" dirty greenish-gray, 9 

" fawn brown, 1 

11 

Genus VI. — Nucleus, Earthy Phosphates, 22. 

Species 1. AH Phosphates of Linie, 2 2 

Species 2. All Triple Phosphates, 11 

S])ecics 3. All Fusible Mixed Phosphates, 19 19 

Genus VIL — Ingredients of Calculi mixed, with no evi- 
dence OF arrangement, in concentric layers, 3. 

A. Uric acid and triple, 1 

B, " phosphate of lime, 1 

C ^' urates of soda and ammonia, with oxalate aud phos- 
phate of lime, 1 

3 
ABSTRACT VIEW OF THE NUCLEI. 

Nuclei, consisting of uric acid or urates, 269 

" *' oxide, 1 

" ** cystine, 11 

" " oxalate of lime, 47 

" " phosphates, 22 

.350 
Mixed calculi, 3 

353 

Calculi undivided, 21 

374 
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I have not included in the above Tables the fibrinous calculus of Dr. Mar- 
cet, in consequence of its differing so totally from other concretions; as it 
must be regarded as a portion of dried inspissated albuminous matter exuded 
from an irritated kidney, rather than as a calculus produced under circum- 
stances at all analogous to those of other concretions. Several specimens 
exist in the Museum, of the pelves of kidneys and ureters being obstructed 
by clots of fibrin ; but none of them present the hard, concrete condition of 
the calculus described by Dr. Marcet. I am not aware of this variety having 
been mentioned by any other except Brugnatelli, who, in his Litologia 
Umana, describes some calculi as consisting of crystallized albumen (di ma- 
teria albuminosa cristallizata di colore d'ambra) : they were passed oy one 
individual, and each was about the size of a nut These pseudo-calculi were 
supposed to consist of dried coagulated albumen, which not unfrequently 
presents considerable lustre, and a vitreous fracture, although scarcely suffi- 
cient to justify its being regarded as crystallized. I confess I have a strong 
suspicion that the calculi described by Brugnatelli really consisted of cystine. 

Among the other ingredients existing in calculi in very minute quantities, 
and not enumerated in the Table, are hydrochlorate of ammonia, oxide of 
iron, and carbonate of lime. The former has been described by Dr. Yellowly 
as a frequent ingredient, generallv, however, existing in mere traces of cal- 
culi ; the second was discovered by Professor Wurtzer, and is often present 
in uric acid calculi ; and the third is frequently present in phosphatic and 
oxalic concretions. None of these ingredients are so generally present as to 
merit their being regarded as presenting much interest in a pathological 



Calculi present the greatest possible variety in appearance; generally, 
however, having more or less of an ovoid figure. Of those in Guy's Museum, 
the urate of ammonia and uric acid concretions are the most regular, nearly 
all being ovoid or circular,' a few only reniform ;^ this species never pre- 
senting any very prominent processes or projections, unless fresh centres of 
deposition occur on their surfaces, as when crystals of uric acid are deposited 
on an ovoid urate of ammonia concretion.^ The cystic oxide concretions 
vary considerably in outline ; when large, being generally oval and smooth / 
and when smaller, often presenting projections from their surfaces, as if they 
were made up of crystals radiating from a common centre ;• sometimes being 
moulded to the figure of the organ which secreted it, as shown in the curious 
ear-drop-like concretion.' The oxalate of lime is generally most irregular, as 
far as the surface is concerned, although its outline is generally tolerably de- 
fined, either bearing a close approximation to an elliptic or even a rectangular 
figure. The most contorted and irregularly figured calculus is the triple or 
fusible, it being often a complete cast of the pelvis and calyces of the kidney ;< 
occasionally, however, it is almost regularly oval, and sometimes circular ;^ 
this variation, in all probability, depending upon the position occupied by 
the calculus, and upon whether it had been retained in the kidney, or passed 
down the ureter before it had become of any considerable size. The mixed 
calculi, or those not presenting any regular concentric arrangement or a dis- 
tinct nucleus, are often moulded to the kidney.* The phosphate of lime 
calculus is generally smooth externally, and conchoidal in fracture, sometimes 

Reference to Calculi in the Museum, 

» No. 2118. »» No. 2119. '^ No. 2125. «> No. 2143. • No. 2145. 
' No. 2145.* « No. 2163. »• No. 2161. * No. 2136. 

24 
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appearing^ as if made up of several cohering portions** Tbe triple phosphate* 
and fusible mixture"" are not anfrequently found deposited on one side of & 
previously formed calculus, as if one surface only had been exposed to the 
urine containing the earthy Siilt in solutioUj which is generally found under 
the form of elegant while vegetations. 

The uucleu3 ia ugually found in the geometric centre of the calcdn^j or 
nearly &o; KomctlnieB, howevetj bL»ing remarkably eccentric, as in some reni- 
fonu concretions \°^ and in a few, several distinct nuclei or centres of depo- 
sition are met with.** In some rare instances, the concretion which forms 
the nucleus is found loose within the body of the entire calculus ; a eircum- 
stance in all probability arising from a layer of blood or mucus having con- 
creted around the nucleus, and on which the matter forming the body of the 
calculus became deposited-^ In this case, on the whole becoming dry, the 
mucus or blood would be diminished to a very thin layer, and the calculus 
would appear to contain loose matter in it. lu a few instances, calculi appear 
to possess no nucleus^ the centre being occupied by a cavity, full of stalactitic 
or mammillated projections, giving tbe idea of the external layer having been 
first formed, and the mammiJlated portions subsequently formed in the inte- 
rior* This state occurs only, so far as I have seen, iu uric acid calculi 5 In 
one specimen in the collection the eenlnd cavity La lined with fine crystals of 
triple phosphate, resembling the crystals of quarts m often found lining 
cavities iu flints.' Brugnutelli describes one of a similar kind. 

Sometimes calculi present very remarkable appearanceS| as if they had 
been divided into segments* This, in some cases, can be explained by the 
attrition of calculi* against each other, where several exist at once. In some, 
they aetually appeat as if they bad been divided by a fine cutting instruntent ^ 
and iu one, in tbe Museum, the apparently divided portions seem as if they 
bad again become cemented and framed in by a subsequent deposit-* 

An American physician, Dr Peters, has submitted to a very elaborate exa- 
mination the calculi contained iu the Museum of the medical department 
of the Transylvania University, and the results of his researches offered a 
very interesting comparison with the above details of my own. 
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Nadei oouiistitig of uric acid nearly pure, ...... S2 

** *^ urate of ammom\ ...**- - 2C 

" t' cystine, . 2 

" ** oxalate of lime, - . T 

** ** phosphates^ 7 

^ *^ (omign substaiicea, . 4 

78 

The bodies were composed of uric acieBy in, ...... 34 

" " urate of aramoniaj . . * . . 2 

" " cyatinej . 2 

" ** oxabte of lime, IG 



^ Ko. 2148, 


» No. 2108. 


"No. 2154.^ 


■* No. 2119, 


" No. 2158. 


p No. 2133. 


'«No*21i:i. 


'No, 2154. 


• No. 2218.W 


*No. 213U.^ 
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The bodies were composed of mixed phosphates, 
" " triple phosphates, 



. 66 
. 4 

124 

The cortical portion was composed of uric acid in, 34 

** " '^ urate of ammonia with phosphates, 2 

" " " cystine, 2 

" " " oxalate of lime, .... 9 

" " •* mixed phosphates, . . .37 

" " " triple pnosphates, .... 2 
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on water as a remedy, 358. 
analysis of urine, 86. 
formula for solids, 75. 
uric acid in urine, 145. 
Begbie, Dr., on oxaluria, 218. 
Benzoic acid, 159, 260 
Bile in urine, 284. 

composition of, 61. 
pigment, 170. 
Biot, M.y on circular polarization, 81. 
Birds, urine of, 104, 106. 
Bischoff'a table of the relative quantities of 
urinary constituents at diflerent ages, 92. 
Black deposits, 273. 
Blood, uric acid in, 141. 

oxalate of lime in, 207. 
casein in, 324. 
in urine, 276, 283. 
Blood-casts, 282. 
Blood-depurations, 346. 

in ague, 349, 350. 
in acute rheumatism. 
362. 
Blue deposits, 272. 
Borax in liihi-uria, 158. 
Bouchardat, jtf., on circular polarization, 81 . 
Boussingault, if., on excretion of lactic acid, 

108. 
uric acid. 
104. 
Butter in urine, 322. 
Butterflies, urine of, 106. 
Butyric acid, 113. 

J5reW, Dr., on deposition of phosphates. 234. 
Brighton waters, analysis of, 155. 
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Bright'8 Dr., disease, 277, 287. 

Calculi in Guy's Museum, 365. 

Transylvania Museum, 370. 
pisiform, 136, 162. 
Camplin Mr.^ receipt for diabetic bread, 314. 
Carbonate of ammonia, 95. 

lime, 265. 
Carbonic acid, excretion of, 62. 
Carnivora, urine of, 103. 
Casein in blood, 324. 
urine, 322. 
Cases of fatty urine, 330, 322. 
hippuria, 181. 
lithi-uria, 153. 
mole-pregnancy, 326. 
oxaluria, 219. 

phosphuria, 239, 241, 256, 257, 
261, 263. 
Caterpillars, urine of, 209. 
Cells, oxalate of lime in, 210. 
Chloride of sodium, microscopic charac- 
ters of, 38, 176. 
Chlorine in urine, 37, 44, 123. 
Christiton^ Dr,^ formula for solids, 76. 
Cholera, urine in, 316. 
Chromate of potash test for sugar, 309. 
Chylous urine, 330. 
Citrates, decomposition of, 157. 
Clinical examination of urine, 46. 
Coloring matter of urine, 36, 114. 
physiology of, 114. 
pathology of, 167. 
tests for, 114. 
Colors of urine, 79, 80. 

Vogdt table of, 80. 
Compensation of functions, 67. 
Composition of urine, 86. 

influenced by food, 
87,211. 
Concretions, glandular, 306. 
Confervoid growths in urine, 305, 306, 315, 

317. 
'* Constitution water," 161. 
Creatine, 36, 108. 
Creatinine, 36, 108. 

physiology of, 110. 
Crisis by urine, 347. 

detections of, 348, 352. 
Curlings Mr.y on alkaline urine, 249. 
Cyanourine, 269. 
Cyanato of ammonia, 272, 307. 
Cystine, 172. 

microscopic characters of, 175. 
pathology of, 177. 
Cystitisf phosphatic, 263. 
Cystorrhofa, 295. 

Davy^ Dr.^ on determining the amount of 

urea, 42. 
Day^ Dr.^ on solids in urine, 75. 
Density of urine, 69. 



Deposits, general rule for recognizing, 50, 
51, 52. 
formation of, 125. 
Depurants, renal, 354, 355. 
Diabetes, pathology of, 310. 
treatment of, 313. 
Diabetic diet, 314. 
Diabetic urine, 304. 
Diagnosis of bloody urine, 283. 
cystine, 172. 
hippuric acid, 180. 
mucus, 294. 
oxalate of lime, 191. 
phosphates, 230. 
pus, 292. 

spermatic urine, 300. 
sugar, 304. 
Diagnosis of urates, 136. 

uric acid, 128. 
uric oxide, 164. 
Direct diuretics, 353. 
Diuretics, laws governing, 339, 345. 

cautions respecting, 289, 290. 
Ducks, uric acid excreted by, 1 05. 
Dulk^ Profeuor^ on cases of dark urine, 273. 
DumaSf M.^ on alkaline urine, 248. 
Dumb ague, 359. 
Dumb-bell deposits, 136, 195. 

traced to oxalurate of lime, 197. 

oxalate of lime, 199. 
in urine of the horse, 267. 
Dr, Bacon- $ researches on, 198. 
mistaken for uric acid, 198. 
Dyspepsia, phosphatic, 242, 255. 

Earthy phosphates, 37, 118. 

Enderlin, on phosphates, 119. 

Endosmosis, 339. 

Epithelial casts, 280. 

Epithelium containing oxalate of lime,210. 

deposits of, 203, 299. 
Erichteriy Mr.^ on absorption, 340. 
Extractive, urinary, 46, 115. 

sulphur, 116. 
Exudation globules, 297. 

Fcpces, phosphates in, 121. 
Faraday^ Dr.^ on exhalation of nitrogen,143. 
Fatty casts, 281. 
urine, 327. 
Fermentation of cystinic urine, 174. 

saccharine urine, 304. 
test for sugar, 309. 
Ferrocyanide of potassium, absorption of, 

340. 
Fever, deposition of phosphates, 245. 
Fibrin, composition of, 122. 
Fibrinous casts of tubules, 280, 281, 282, 

283, 328. 
Fluids, absorption of, 336. 
Food, assimilation of, 58. 
influencing urea, 90. 
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Food, influencing uric acid, 103. 

phosphates, 119. 

oxalate of lime, 211. 
FormuIoB for solids in urine, 76. 

Gallic acid in hoematuria, 288. 
Garrod, Dr^ on uric acid in blood, 141. 

oxalate of lime in blood, 206. 
Gelatinous urine, 277. 
Glycocoll, 64. 
Gout, urine in, 141. 
Granular casts, 280. 
Gravel, uric, 134. 
Gravimeter, 69. 

errors of, compensated, 69. 
GriffUh, Dr., on dumb-bell crystals, 199. 
Guano, 106, 208. 
Guanine, 164. 

Gully Dr.y case of mole-pregnancy, 326. 
Guy's Museum, calculi in, 365. 

Hcemaphaein, 114. 

HsBmatosine, 283. 

Hspmaturia, 276, 288. 

Halophyle, 114. 

Bassally Dr.^ on indigo deposits, 271. 

on organic prostatic globules, 

299. 
his case of sarcinae ventriculi, 

240. 
his views on the nature of the 

urates, 97. 
on penicilum glaucum, 317. 
HeintZy detection of urea, 93. 
Heller^ on urinary pigments, 1 14. 
Hmryy Dr.^ formula for solids, 75. 
Herbivora, urine of. 111. 
Hippuria, 180. 

Hippuric acid, detection of, 37, 180. 
physiology of. 111. 
pathology of, 1 82. 
Horse, oxalate of lime in urine of, 211. 
Horsietfy Mr.^ on chromate of ]x>ta5h as a 
test for sugar, 309. 
. Hour-glass uric acid, 130, 133, 136. 
HugheSy Dr.^ his cases of black urine, 273. 
Hyaline casts, 282. 
Hydrated albumen, 279, 328. 
Hydrochloric acid in the stomach, 150. 
Hydrometer, 69. 
Hypoxanthine, 66, 164. 

Indications of urine, 55. 
Indigo deposits, 270. 

Dr. HattalCs analysis of, 
271. 
Inosinic acid, 66. 
Inosite, 66. 

Insects, urine of, 106, 209. 
Iron, in lithi-uria, 1 54. 

Jaundice, urine in, 171. 



JohnaoUy Dr.y on fatty urine, 327. 

renal casts, 280. 
Jonet^ Dr. jB., on acidity of urine, 84. 

alkaline urine, 250. 

fatty urine, 328. 

phosphates in urine, 121, 
234, 251. 

the want of relation be- 
tween the specific gra- 
vity and solid residue 
of the urine, 78. 

uric acid in urine, 95, 
105 

Kempy Dr.y on bile, 62. 
Kiestein, its nature, 319. 

diagnosis in pregnancy, 324. 

in mole-pregnancy, 326. 
Kramer's researches, 354. 

Lactate of zinc, 35. 
Lactic acid, 107. 
Lfukowski on protein, 60. 
Laws of absorption, 342. 

phosphatic deposits, 251. 
uric deposits, 101, 147. 
LecanUy on urea and uric acid, 91. 
Lehmann on urea, 90. 

on uric acid, 103. 
views on the nature of the urates, 
97. 
Leihebj/y Dr.y his analysis of urates, 97. 

his analysis of Brighton wa- 
ters, 155. 
his analysis of urine con- 
taining phosphate of mag- 
nesia, 240. 
Levery Dr., on albuminuria of pregnancy, 

287. 
Liebiffy BaroUy theory of assimilation, 58, 61 . 
uric acid, 144. 
method for determining 

amount of urea, 43. 
test for cystine, 172. 
Lime, phosphate of, 232, 251. 

carbonate, 265. 
Liquor muci, 294. 
puris, 292. 
sanguinis, 376. 
Lithi-uria, 128. 

treatment of, 151. 
LucreiiuSy criticisms on corpuscular theory, 

67. 
Luton's test for sugar, 309. 

Magnesia, triple salts of, 232. ^ 
Magendie on influence of food, 104. 
Marcety Dr.y his account of two new acids 
in the urine, 39. 
his cases of black urine, 273. 
on the relation of skin to kid- 
neys, 144. 
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Maumeney diabetic test, 308. 
Melanourine, 273. 
Metamorphosis of tissue, 68, 63. 
Microscope, 52. 

pocket, 53. 
Microscopic form of alkaline phosphates, 
238,239. 
blood, 286. 
Microscopic form of carbonate of lime, 266. 
creatine, 36. 
creatinine, 36. 
chloride of sodium, 38, 

39, 176. 
cystine, 175. 
dumb-bell crystals, 

195. 
earthy phosphates, 37, 

236, 237. 
epithelial casts, 280. 
epithelium cells, 299, 

300. 
fatly casts, 281. 
fibrinous casts, 280, 

281, 282. 
fungoid vegetations, 

315,317. 
granular casts, 280. 
iiippuricacid, 181,182. 
hyaline or waxy casts, 

282. 
lactate of zinc, 35. 
MarceCi acids, 39. 
organic globules, 297. 
organic prostatic glo- 
bules, 299. 
oxalate oflime, 192, 197. 
penicilium glaucum, 

317. 
pus, 292. 

phosphate of magne- 
sia, 239. 
phosphates of soda, 

238, 239. 
renal cells, 280. 
spermatozoa, 301. 
torulap, 305, 306. 
urate of soda, 141. 
urates, 138-140. 
nitrate of urea, 34. 
uric acid, 34, 130, 
132-136. 
Milk in the urine, 318. 
Mitral valve, disease of, 344. 
Modifications of urine, 57. 
Moore, Mr, diabetic test, 308. 
Mucus, 34, 293. 

oxalate of lime in, 21 1. 
Mulder, Profesaor, on protein, 59. 
on tannin, 288. 
Muscle, metamorphosis of, 62. 

Nitrate of potass in rheumatism, 363. 



Nitrogen, excretion of, by the kidney, 90. 

skin, 142. 
Nitric acid tests for albumen, 278. 

bile, 79. 
Nitro-hydrochloric acid, 216. 

Oil in urine, 282, 327. 
Organic globules, 297. 

prostatic globules, 299. 
Oxalate oflime, frequency o£, 191. 
diagnosis of, 191. 
chemical properties of, 196, 199. 
dodecahedral form of; 192. 
dumb-bells, 195. 
in urine of caterpillars, 209. 
in urine of the horse, 211. 
urine containing, 200. 
pathology of, 204. 
physiology of, 210. 
Oxalurate oflime, 195. 
Oxaluria, symptoms, 212. 

arguments in support of the ex- 
istence of, 187. 
treatment, 215. 
cases of, 2 1 9. 
with excess of urea, 212. 
without excess of urea, 213. 
Oxidation theory, 61, 101. 

Favy, Dr.f on the physiological relation*. 

of sugar, 310. 
Perspired fluid, 143. 
Pelouze on lactic acid, 108. 
Pelere, Dr., list of calculi, 370. 
Fettenkofer'a test, 285. 
Pigments, abnormal, 260. 
Pigeon's urine, 139. 
Pisiform calculi, 136, 162. 
Phosphates, alkaline, in urine, 39, 1 19. 

. earthy, in urine, 37, 117, 235. 
detection of, 37, 235. 
normal, 118. 
in food, 118. 
Phosphate of lime, 232. 

secreted by the bladder. 

252. 
secreted by the glands. 
253. 
Phosphates, triple, composition of, 231. 

microscopic forms of. 
236. 
of magnesia in cases of sar- 

cinoB ventriculi, 240. 
of soda in urine, 238. 
Phosphate of soda in litbi-uria, 159. 
Phosphatic cystitis, 263. 

dyspepsia, 253. 
Phosphuria, 229. 

deposits in, 232. 
urine in, 233. 
treatment of, 253. 
Physiological origin of urine, 56. 
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Pink deposits, 168. 

Pneumonia, chloride of sodium in, 124. 
Polarizing power of urine, 81. 
Porphyuria, 167. 
Pregnancy, urine of, 287, 319. 
Primary assimilation, 58. 
• Protein, 69. 
Prussian blue, 272. 
Purpurine, pathology of, 168. 
composition of, 170. 
relation to bile, 170. 
Pus in urine, 290. 

absorption of, 292. 
casts, 282. 

Quekett, Mr., on oxalate of lime in cells, 210. 

Ratio of solids to density, 76. 
Redlenbaeher on taurine, 122. 
Renal depurants, 354, 355. 

cells, 280. 

hydragogues, 354. 
Reetj Dr., on fat in urine, 322. 

on deposition of pbosphate8,234. 
Rheumatic fever, treatment of, 353. 
Righy, Dr., on oxaluria, 215. 
Robiti and Verdeil on urinary phosphates 

of soda, 238. 
Rogers, Mr., case of chylous urine, 352. 
Rose, Mr., on oxalate of lime, 211. 

Saccharine urine, 304. 
Saline draughts, 364. 
Salts of urine, 38, 45. 

absorption of, 339. 
of vegetable acids, decomposition 
of, 157, .340. 
Sarcosin, 64. 

SarcinsB ventriculi, urine in cases of, 240. 
Scarlatinal dropsy, 287. 
Seherer, Professor^ on urinary extractive, 

115, 170. 
Sehweig, Dr., speculations, 72. 
Schmidty Dr., on uric acid, 133. 
Secondary assimilation, 58, 
Sediments, formation of, 125. 

classification of, 126. 
Segitin, on perspiration, 143. 
Seminal granules, 301. 
Serpents, urine of, 103. 
Shearman, Dr., on cystine, 174. 
Silicic acid, 267. 
Simon on urine of fever, 245. 
Skin, exhalation from, 143. 
Snow, Dr., on alkaline urine, 249. 
Solid residue of urine not indicated by spe- 

cific gravity, 78. 
Solids in urine, 74. 
Solubility of uric acid, 95. 
Specific gravity, 69. 

of urine not a measure of 
amount of solid residue, 
78. 



Spermotozoa, 300. 
Spiders, urine of, 106. 
Spine, diseased, urine in, 246. 
Sugar, detection of, 306. 

physiological and pathological origin 
of, 310. 
Sulphur in cystine, 172. 
taurine, 122. 
urine, 116. 
Sulphuric acid, 37. 
Sulphocyanogen, 90. 
Table of relative quantities of constituents 

of urine at difierent ages, 92. 
Tables, color of urine, 79, 80. 
density of urine, 76. 
examining urine, 50, 51, 62. 
ratio of density to solids, 75, 76. 
Taurine, 122. 
Tests for sugar, 306. 
Therapeutical laws, 337. 
ToruloB in urine, 304, 305. 
Transition elements in urine, HI. 
Triple phosphate, neutral, 236. 
bibasic, 237. 
Trommer't diabetic test, 306. 
Tubuli, fibrinous casts of, 280-282, 328. 

Urates, 136. 

Lehmann^t views on the nature of, 

97. 
Dr. HaualVs views on the nature 

of, 97. 
Dr. Letheby^s analysis, 97. 
Urate of soda in blood, 141. 

microscopic form of, 142. 
Urea, artificial, 93. 

detection of, 35, 41, 88. 

Dr. Davy's method for determining 

its amount, 42. 
excess of, in oxaluria, 205. 
influenced by food, 90. 
Uebigs method for determining its 

amount, 43. 
physiology of, 88. 

relation of; to carbonate of ammonia, 
93. 
cyanate of ammonia, 
93. 
Uric acids, causes of deposits of, 144, 147. 
crystals of, 35, 130, 131-136. 
deposit of, 128. 
detection of, 128. 
in blood, 142. 
pathology of, 128. 
physiology of, 95. 
preparation of, 45. 
treatment of, 151. 
Uric oxide, 163. 

excreted by spiders, 106, 166. 
Urine, acid, 84. 

density of, 71. 
alkaline, 246. 
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Urine, fetid, 245. 

non-sedimentary, 47. 

normal composition of, 86. 

quantity of, 73. 

ratio of, to food, 58. 

ratio of, to fluids, 72. 

sources of, 56. 

sedimentary, 48. 
Urinometer, 69. 

corrections for, 69. 
Uro-stealith, 334. 
Uroxanthine, 114. 

Vapor bath, 151. 

Vegetable acids, decom]X)sition of, 157. 

Vibriones in urine, 317. 



Vichy water, analysis of Brighton artificial, 

156. 
Vogel't scale of urinary colors, 80. 

Washing the bladder, 264, 296. 

Water, a blood-depurant, 357. 

Waxy or hyaline casts. 282. 

Weight of urine of different densities, 76. 

Wilson, Erasmuty on transpiration, 142. 

Wohler, Profettor, laws of absorption, 33S. 



Xanthine in urine of spiders, 106, 166. 
Xanthi-uria, 163. 

Zimmerman on uric acid, 106. 
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BENNETT ON PULMONARY TUBERUULOSJS, with woodM?iat», 

.WEST ON ULCERATRJN OF THE OS UTERI, 

BROWN ON THE SURGICAL DISEASES OF FEMALES, with wood-cut^i aad 
WEST ON DISEASES OF WOMEN, Putt L (See p. 3]^.) 
Whil@ in the number for Janmu-y, 1858^ is commenced n new and Jt%hly important work, 
HABERSHON ON DISEASES OF THE ALIMENTARY OANAL. 
li will Iw ?een thut thb treaiii* csovers the whole g-round of arf^crEijiis of the Digestive Organ*, 
which furnis-h !*o Vi^rjMiii'ge a p.jr(]i.>n*if the duily priiL-M!' s The tiuihor'ir pt^sititjo 

HI Guy's Hi>i»pital, and ihtj liiet Uiat the wurk hfts* only ju^ ndon, ure sutncicnr fua^ 

aiitee thai u i^^ up to The Lour, and pre?enL-thc most auviki.. t-^ . ■^„..i,,..n ^.j tbihcJeptirioieut of niedh 
f»l science, while it* thorougii priiL-iitrul characler i* mauiti^c-it^d by the great number oi cwsft* (»a 
whicrn it iaibufldetl, t\^ \ms than o^e hundred tmd tixty-thrve lieing carefuUy analysed m jtjl ibcir 
iteia)U, ihruughoiil it» pftge^ It iv therefore hufted ihHi it wjll be found to fully mutniam Uie v«iu^ 
uble pfuctical ehamcter of the workd hereiolore preE^iMiied lo dubj»criber« through ihtiii nivd^uiti. 

1 1 will thu» be aeeti that for the small sumo of FIVE DOLLARS^ paid in advanc«| tite tubacrtber 
Will obiam a Quarterly and a Monthly perk>dical, 

EM8BACING NEARLY SIXTEEtt HUNDRED URGE QCTAVD PASES, 

AlAiied to any part of the United Stotea, tt^t^ tff poi^taAe* 
L Thej*e very fWvorabte terra* are now prewiitcd hy the piibli^faersi with the view of reui^^vinf mlt 
f dJfficiiUiei* and objecijon* to a full and extended cireiiiaimn of ths Mtsdieul Journal ii» the dRem Of 
every meuiher t^l Ihe profejssiofi ihrooglioui the Uniied States. The rapid ejttenMoo oi iiiaij facd»- 
tiiw win now ptaee the nuinbera bet^M-e *ub*aribf f» with a <>ertaint>' and dispatcit nut hereioiore 
iittatiiiiye ; whdc by the ay»«teiM now propoMd, every tubpc^riber throughout the Vnmt, it* placed 
ii|mn an ecjuaJ rtMating, si the very reaiK^tiabte prit^e oi Five Dollars ioi two period i cut », without 
lurthere^ix^tie. 
Thop*e i»tib*criber» who do not pay tjj advance will benr in mmd that their »ubscri|!*li*>B af Ttrv 
bDi»llar« will eoritk ibein to ihe JottrniiJ only, wiihoui the Now*^ and that they wiH bent i fie expend 
fm their own (Kt^m^e #n the retwipt of ench number. The advanlHfe of a rerojltanei? when order- 
itiS the Journal will th(»?t l>e apparent. 

A* Ihe Mt:*rieal New* and Ljtjriiry io in no case ^eat wtthout advouce payment^ ila ^ubset^l^rt 
will alwRys* rvt-eive it I'rer oi j^^iagc. 

iWmiiiauice^ fif vi]t»cri|4ion« can t» mailed at our tmkj wlbeiiacertilicnt« la laJcen fram th^Fosl- 
mmfi^ tiMt the rooney ia duly mcJOiMid uitd t«ir ^ard'.'^i 

Addrt^. DL,IN ;IURD Je LEA, Piia^iiiLJ>si«. 



AND 80IENTIFI0 PUBLICATIONS. 



ALLEN (J. M.), M. D., 
ProfaMor ft( Anatomy in the Penntylvnnla Medical College, Ae. 

THE PRACTICAL ANATOMIST; or, The Student's Guide iu the Dissecting- 
ROOM. With 266 illiutrations. In one handsome royal 12nio. volume, of over 600 pages, leu- 
ther. $2 25. 

In the arrangement of thia work, the author has endeavored to present a complete and thorough 
eoun«e of di»^ections in a clearer and more available form for practical une, than has a.** yet been 
accompli^hed. The chapters follow each other in the order in which di»sectioa« are usually con- 
ducted in this country, and as each region is taken up, every detail regarding it is fully detK^ribed 
and illustrated, so that the student is not interrupted in his labors, by the necessity of referrmg from 
one portion of the volume to another. 



However valuable may be the <* Diuector'e 
Gttidee" which we, of late, have had ooeaaion to 
notice, we feel cunGdent that the work of Dr. Allen 
ie ■nperior to anjr of thera. We believe with the 
anthor, that none it to fully illnetnited ai thii, and 
the arrangement of the work ii inch ae to facilitate 
the labor! of the itudenC in aeqairing a thorough 
practical knowledge of Anatomy. We moet oordi- 
ally recommend it to their attention.— ir<«f«mLa»- 
cf<, Dec. 1856. 

We believe it to be one of the moet uieful worke 
ap<»n the aubject ever written. It is handoomely 
illuatrated, well printed, and will be found of con- 
venient eize ftir uce in the dieiecting-room.— Al«tf. 
£a:ami«Mr, Dec. Iti56. 



From Prof. J. 8. Davt«, Universitjf of Fa. 

I am not acquainted with any work that attaiaeV) 
folly the object which it propusee. 

jFVem C. P. FmuMf, M. D., D<montlra<er, Uui' 
vtTiity of Michigan. 

I have examined the work briefly, but even this 
examination hae convinced me that it ii an excellent 

?aide for the Diaaector. Ita illnatrationa are beau- 
ifnl, and more than I have aeea in a woik uf thia 
kind. I ahall take great pleaanre in recommendiDg 
it to my claaaea aa th« uzt'booh of tko diauetimg- 
room. 



ANALYTICAL COMPENDIUM 
OF MEDICAL SCIENCP], containing Anatomy, Physiology, Surgery, Midwifery, 
Chemi8tr\', Materia Medica, Therapeutics, and Practice of Medicine. By John Nbill, M. i5., 
and F. G. Smitu, M. D. New and enlar ged e dition, one thick volume royal 12mo. of over 
1000 iMige% with 374 illustrations. $3 00. QT See Nbill, p. 24. 



ABEL (F. A.), F. C.S. AND C. L. BLOXAM. 
HANDBOOK OP CHEMISTRY, Theoretical, Practical, and Technical; with a 

Recommendatory Preface by Dr. " 
pages, with illuistrations. $3 25. 



Recommendatory Preface by Dr. Hovmanh. In one large ocuvo volume, extra cloth, of 662 

' $3 r' 



A8HWELL (SAMUEL), M. D., 

Obetetric Phyaieian and Lecturer to Guy '■ Uoapital, London. 

A PRACTICAL TREATISE ON THE DISEASES PECULIAR TO WOMEN. 

Illustrated by Cases derived from Hospital and Private Practice. Third American, irom the Third 
and revieted London edition. In one octavo volume, extra cloth, oi 528 pages. $3 00. 
The most useful practical work on the aubject in t The moat able, and certainly the moat atandard 
the Enelish language. — Boston Med. und Surg, and practical, work on female diseaaea that we have 
Journal. \ yet aeea.— Afe<lue-(7Air«rgtea/ tUview. 

ARNOTT (NEILL), M. D. 
ELEMENTS OP PHYSICS; or Natural Philosophy, General and Medical. 
Written (or universal use, in plain or non-technical language. A new edition, by Ibaao Hays, 
M. D. Complete in one octavo volume, leather, of 484 pages, with about two hundred illustra- 
tions. $2 50. 

BUDD (QEORQE), M. D., F. R. 8., 

Profeaaor of Medicine in King'a College, London. 

ON DISEASES OP THE LIVER. Third American, from the third and 
enlarged London edition. In one very handsome octavo volume, extra cloth, with four beauti- 
fully colored platen, and numerous wood-cuts. pp. 500. $3 00. {Jutt Issuod.) 
Haa fairly eatabliahed for itaeif a place omong the • ia not perceptibly changed, the hiatory of liver dis- 
claaaical medical literature of England.— Briiui eaaeaia made more complete, and ia kept upon a level 
and Foreign Medieo-Ckir. Review^ July, 18S7. { with the pntgreaa of modern acience. It la the beat 

Dr. Badd'a TreoUae on Diaeaaw of the Liver ia i wwk on Diaeaaes of the Liver in any lanauage^ 
now a aUndard work in Medical literature, and dur- i London Mtd. Times and OaxetUy June 27, 1857. 
ing the intervale which have elapaed between the Thia work, now the aUndard book of reference oa 
Bucceaaiveeditiona, the author haa incorporated iuto . the diveaaea of which ic trrata, haa been carefully 
the text the moat airikiog noveltiea which have cba- reviaed, and niaoy new illuatrutiona of the viewa of 
racterized the recrntprtigreaa of hepatic phyaiology ! the learned author added in the preae&t edition.— 
and pathology ; ao that afiliongh the aiae of the book i Duklin Quarurly Journal^ Aug. Ib67. 

BY THE SAME AUTHOR. 

ON THE ORGANIC DISEASES AND FUNCTIONAL DISORDERS OF 

TH£ STOMACH. In one neat octavo voltime, extra cloth. $1 50. 

From the high poeition occupied by Dr. Budd aa ' atyle, theanbjectaare well arranged, and the practi- 
a teacher, a writer, and a practitioner, it ia almoat , cal precepta, both of diagnoaia and treatment, denote 
needleaa to aute that the preaent book may be con- the character of a thoughtful and experienced phy- 
■alted with great advantage. It ia written in an eaay I aician.^LtmJoa Med. Times and Oaxetu. 



BUCKNJLL IJ. CJ, M. D,, 

Medicml Saperinteadeal nf Uio Devnq Cnnnty Lunatic AifliiiD; sad 
DANIEL M, TUKE, M* D., 

Viiitiof Mcdicit Oi!ict:r lo lh« Yor It RflLre«t, 

A MANUAL OF PSYCHOLOGICAL MKDIChVEj coEtalom^ the Histoty," 

No*obg7, l>e.HcrJplion, StAlJMie#, DJaeriof^b, Parholc^y, and TreRtment of IlNteANfTY* With 
a Pl*it«. In one hniidsynie ociftvu volume^ of 536 pof««. S3 00* (iW« Rpodfi Jaly, 1858.) 
Tiie increase of menrnl dir^eflj^e m its various rormn, and the difllcuU qiie»lJons to wfalcb It ii 
Cioni-ftitnLl]^ Kiting ri»e, reader the fubjret one of daily eohanced LnlereMt Kqairmg on the pari of 
I he phypieian a cwnfiantty greater /amiharity wi(h thi», the most perplexing branch of bi» prt^fet- 
aioti. At ihe fame lime there ha*, been for «ome yeer* no work acoeiibfble in this isountrVv pfoietil* 
ing- (he rmmltfi of receni invent ig'ationn in the Dia^osis and Prfjfi:no;iis o[ Inraniiy, aad Ibe gmailf 
iiaproTect methods of rreatmi^nt which have done nft mir<"h in allVvialing the coaditioo or realortiif 
the health of t lie in tan e^ To fill thk vaeoney ihe publJ^^ben prtiwiit Lhis volume, «^«ured tkat 
the dittitift]j>hed reputation Hiid experience of ihe aulhors will enlirle it al onoe lo ihe mmMmnca 
of both t^tudent and prai^^iiiiooifr. jLi »oope may be gathered from the declaration of the Author* 
that 'Mheir aim has Wn io ^upplj^ « leit book which miiy serve iifi a iiruide in the acquisitjcm of 
tueh knowtedgei Fu/Bciently elemeniary to be fid»p:ed to the wa/Us pf the itudent^ Qnd »uffleieatlf 
modem ta ita 'ritiiAr-s and e^pliciL in its teaching to i^ufflce for the demands of the practuioner.'^ 



BENNETT {J. HUGHES), M. O., F. R. 8, E., 

Frnftmrnftfof CJinical MediciDe In tlia llni¥«rij|y of E;dii]buF|[h, Ite. 

THE PATHOLOGY AND TREATMENT OF PULMONARY TUBERCU- 
LOSIS, and oa the Local Meditation of Pharyngeal and L^rynge^l DiiwaseA frequency iiiiataJr«o 
for or ai^ociaied wUh^ Fhthiiiift. Oq« voL Svo., extra cloth^ with Wood^>«4iU. pp. 130* fl 33. 



BENNETT (HENRY), M. D. 
A PRACTICAL TREATISE ON INFLAMMATION OF THE UTERUS, 

ITS CERVIX AND APPENDAGES, and on iti connection with Uterine Di^eaae. New and 

much enlarged edilioHj pfeparijyg by the authof for publication in 1S59. 

Wean^firmly of o^intoii thac In proportifHS aia 
tnfiwledge of uterine diaeaieB become! more ^^jpfe- 
eiatfsdT thi» work will be proportional>ly eitahliibed 
!■ H t&it-brh>li in the profeMion— TAj L^ncMt. 

the £r»i edit ion of thf 



When, H ifW years baek, 
present wnric was publiihed, ehe luhjeet whj tmea^ 
AOiL entirely unkuowa tu tiie ohiiottictl eeEcbraici 



of Che day * and even dow we have reaaoa to know 
that the bulk of the profefiion are vol fully atiT* M 
the imponuace and frrqueiiey of thediteAie of which 
it takea eoj^nizancci. The pre seat ftdi tiob ia ao mueh 
enlftrg«t aherod, and improTe4| that Jt can Maicely 
fw eoatidered t&e aame work.— l^r. RiimHmg^i J,h' 

»tT6Ct, 



BT THE SAME AUTHOR, 

A REVIEW OF THE PRESENT STATE OF UTERINE PATHOLOGY. 

8vo*, 73 pages, fleilbie ololhi 50 eents. 



BIRD (QOLDINQ), A. M., M. 0,, ^e* 
URINARY DEPOSITS: THEIR DIAGNOSIS, PATHOLOGY, AND 

THERAPEUTICAL INDiCATIGNS, A new and rular^d American, from a late impraved 
Lotiikiti edition. With over aixty tit usitrationt. In one royal 12tno. vol, extra cloth, pp.372, $130^ 
It eaa aearcely be aeceitary for iiali» aay aDythiof extetiaiciti and Htiafaetoryemplaj meotof oar theim* 
Of the laeriu of thi> weLJ-tLaown TreHtiae^ which au peutpc reaourcea. In ihe pfeparaiicn of thl« new 
adnurabiybriaga into practical application tht rt* «1 iti on of hia work^ it la obvioua thai Dr. Goldiaf 
laltiof ttiiive mieroKopieal aii<t chemical reaeurehea ' Bird hat ipnred no fiaina to render iia fuithrni repre- 
reeardlnf the phyaiokwy and pathukif v oT the nri- ] aeotfitioa of the preaent atato of scientific knowledfe 
aary aeef*tiaeT wfcich have enntribuled ao much to oa Iheanbjeet itembraeea*— rA«SnHj*«i4 Jlflf»i;iii 
the incraue at «Hir di«f nottte poweri;r and to the I Mtditt'CkirMr^ieai Rt^tv. 



BOWMAN (iOHN EJ, M. O. 
PRACTICAL HANDBOOK OF MEDICAL CHEMISTRY. Second Ame. 

rie^i], from iha third aaJ revised Englis^h Edition. In oii« neat yoltime^ royal l^mo-^ extra ^LoiIti 
with nu«iero«i tlloatratioaa. pp. 2i^. tl 25, 

VT TBI aAMI AirTHoa. 

INTRODUCTION TO PRACTICAL CHEMISTRY, INCLUDING ANA^ 

LVSIS. Second Auierieaa^ from the (^ecocid and reviM:d London edition. With wnroeroua tllu*- 
traltons. lu one neat voL, royal 12 too,, extra cloth, pp. 350. SI 2&. 



UF.klM OS THE LAWS OF HEALTH tN E£^ 

L4TION TO MIND AND BQJ>V. A Serieaof 

Letter t from an olsj Fracytirmer tn ■ Patient, la 
oae F* flume, royal; l^fmo., extra cloth, pp. HW. 

i^ctnti, 

uUSHNAN^f* PHYSIOLOGT OF ANIMAL AND 
VEGKTABLE LIFK; a PopnJtr Treauae oc the 
FunetiODa aod PhmomeDa of Or^aLnie Life* Jo 
ipite haaaaoine mytl plmo. vitJiume} extra c^»th, 
with over Itw il I natr atioai . pp KH . m cen ^a 



BUCKLER ON THK KTIOLOGV, PATeOLOGV, 
ANU THEATAIENT OF FIH^(>-BRONCHr~ 
TIS AND RHEUMATIC PNEUMONIA- In 

one dvo. Tolu me, extra e loth, pp.150, f 1 33. 

BLOOD AND URINE {MANUALS ON). BY 
JOHN WILLIAM OBl^FITH, (^, OWEN 
REESE, AND ALFRED MARK WICK. On* 
thick volamef royal lUiao., extra eioih, WiU 
ptatci. pp. leo. ft SS. 

BttODlE^S CLINICAL LBCTURES ON fiUE- 
UERV. 1 vi^lSfo. «lotJi. as«pp. »ldl. 



AND SOrEMTlFlO PtTBLIOATTONS, 



BARCLAY (A. WJ M. D,, 

Aiflli^At Phyiiciftn U> St. George^ ■ flotivitatf Ae. 

A MANUAL OF MEDICAL DIAGNOSIS; being an AeBlyais of the Signs 

and Sympronid c^f Disease* la ooe nettt ociavo vglume^ ex.lfa clothe or42l pngtss. §2 00, (4 ri#tff 

I Of woTlcfl «i!liiiiv«J7 derated to thU imporUiit , dtftuienty, is the objwt of Dr. BircUy^i MnnaftL 
r%rAjteh^ oor prorettioD hai at commuudi, coinpHra- , Th« talk of et^mpoitnf lucli s Work i* neither wi 

tivdy^ but few, Bad, thefefore^ JJi Uie piiblicntitna af eo*y Jinr a lif ht one j liut Dr. HHfcliiy li«t perfof mtd 

tbe prescnl wufk. Me«tra, Btnitchard ^ Lea have "' - .-.^t.^L ,^^.*^ * „„»..^i.ii^j 

eonferrtHl a ^reat raror upnn oi. Dr. Uarday, frum 
■ ' ' (xrind, the p^^ihuD of 

^ lenrae'a Ktia{>ltal^ poi- 

L«f tried aiSvantaf^ef fur trnrfrat oDirrviitiaa md reli- 
r«hle (rnDeltiiHpni., li to the •ignihc^Ficenf tyniptoniii 
[which Laver»Nen lo ihe Joi of but few,^ either in 
I Ilia nwii i»r any ether eouotry, fie haa earefttUy 
^CyitemiLEizFd the TrtuKt uf hi« obiervaitioD cf over 
|> twelve thuui^nd patieriiti, a ad by hit diligence and 
k|btficiou« ctasBihi-iitioD, the pnifttAioii hut bcea 
[jireaeiiled with the m^Tit convenient and relmble 
1 work un the tubjec^t ot DiafnriflLi that it hai be«a 

<mr goc}fl fortuDe ever tu examtntr; we caa, tber«- 

forej laj' of Lir. Barclay'* woritf that froqii hUaya- 

tettitttic R!iHnner of af rangementn hia w^urk ia nae iif 

the beat worifia "^ for reftrenec" to the ddily enier- 

gc)]pi«a of the practitioner^ with which we are ao- 

qUMrated; bat, at ibe uime timeT we would rec4im- 
tml QUI' readf rit etpee*aUy the yonnper onot^ to 
mi ttinniflff h ly and atudy di ligently the vskol§ work^ 
id the *' cmeff etHL-iei'' will not rie^cur lO ofteo. — 
^ £ituik*wm Mid. unii Surg, Jqut^,^ March^ 1B5S. 



Ttf iive thia InfoniuttoD, to supply tbia admitted i jrart«r, Mar^h, l&Sd, 



jt in n mnjiner which fneett oiiT mnat unqiml ified 
Af probfttitm. He la no mere theitriit; he knciwa bia 
wi»rk |,bt>Tiiughly, and in attempting trr |>eirfnrin tt^ 
hnanut exceeded hii power*.— Bri^ijA Mm.Jitumatt 
Dec. 5, la57. 

We venture to prctf ict that the work wilt Ijo de- 
aervedly popalnr, and ■nfin becomej like Wntaon^i 
Praetiee, ati ioilitpeniiftbte neeeaaity ta the practi- 
tiooer.— iV. i. M*d. /eiinutj, Apfil, l$«a. 

An ineitimafiLe work of reference for the yimnc 

Efhetitiinier ftfid atudeot. — ynthviUt Mi4, Jowmoli 

We hop« the volume will have ais eitenilva eir* 
calatioD^ not among atudenta of medietne only, hat 

ftitiitwnvtm ftlio. They wiH never ri*gret a faith* 
al atudy of ita pa^^i^t.^CiitrinnAti L«ficef, Mar. *5S. 

TAij itfanna^ #/ Meditat Dietfuo^tf Li one of the 
moat ■eieatifiCi uaeful^ and Inttruetive wotki of itt 
kind that we have ever read^ and Dr. Barclay haa 
done good aef vice to medicnt fteience in collecting, 
arrBiagingt MRd anatyimc the ai^na and aimptoma 
of ao m^nny diicaaea.-^i^. /, Med, aiu£ Surg. £«. 



BAP^LOW ^GEORGE HJ, M.D. 

Phyiieian toGny*» RoapitaJj LondoD, &«, 

A MANUAL OF THE PRACTICE OP MEDICINE. With Additions W B. 

F. CoNPJfii, M. D,, author o(** A Practical Treali»« on Oi^mi^i orchildrea,'^ iko. la one taiid' 
•Q«D0 ociavo volume^ katlier, of or«r 000 poge^. §2 75. 

W« mHHnfnend Dr. HarttJW'lMatiiiaJ intbs warm- i wilt be found hardly le«a niefal to thfi extierieneed 
Mt iciuiaer am a mott valuable vnd^^-meieuni. We , phytician. The Amerjean eititnr hia added to thei 



I have hud freqnent occatioti to contiilt it, and have 
found Lt cleariCiwieiae^ practical, and noond. It ia 
le&tly a practieai work, eontaining all that la 
Btial, and avoiding uieleBi theoretical djacua' 
ppTji 



The work aiJppTjea what haia been for aotne 
|im« wanting f a manual o/ practice bnaed uprm mO' 
dem diacoveriea In patbolog-y and rational ricwi of 

treatmefit of dtae^aei, tt la eifrecially intended for ^ „„, 

Um ua of attt<l«RU aad jonior practitionen, hut it i the origLnal bookv— Bait m Med. and S^rg. Jomrmat* 



work three Clin p EC ra— 4m Chokm Infantum, Yeliow 
¥tT9Ty and Oerehro-npiBal Meninff^itla. Theae addi* 
eioaa, the two brat of which are indlapenaabie to m 



work no praetice dettin^d for the profeeaion tn thia 
country, are eJiecLited with great iudgincnl and &* 
delJC)^, by Dr. Condie^ who haa aLao ancoeeded liap> 



piiy lh imitating the eoneiaeneaa aiid elearaeaa of 
atyie which are tueh agreeable chaNicteFiatjct of 



BARTLETT (EUISKA), M, O. 
THE HISTORY, DIAGNOSIS, AND TttEATMENT OF THE FEVERS 

OF THE UNITED STATES. A new and revwed edition. By Alokzo CLARit, M, D., Prof. 
of Pttlholoy)' and Fraetical Medieifie in the N- Y. Coitegi; of Phpiciatia aad Surgeons, dfec. In 
one ociavo V'oluroeT of six htindred paget, txtr% clotli. Pri£« $3 00. 
It ii the beat work on fevera which haa emanated i tog y. Hi* anaotationa add mneh to the Intercat o| 



earefuLly availed himielf of aU infoni 
pjiai apm Ihe auh)ect in the Old and Ne 
fibattaeikK in net advanced arehriiU(j[h1 



from the American jirefla and the preaent editor haa 
^ 1* -.J L tr ..J- _i, — ''rinatwin exiit- 

^ew World, ao 
U(j[ht down to the 
f latMl data in the progreaa of thia department cif 
Medical Scieaee.— London Mtd. Tirrus and Gac dtia, 
I Unf^, IBAT. 

Thia eKcelient moeofrnph on febrile dtaeaaCf baa 
it^HMldeaervedlyhighiljice itifiratpoblJeaiion^ It 
will be leeu that it hua now feached ita fimfti* edi- 
tion under the lupervjaion of Prof, A. Ctnirk. a gen* 
tieman who, froto the nrilure of hia atndiea and pur* 
iiiiia, ia well CHlculiited Lo afipreciiitc and dlicuu 
Ibe fnojiy intricate and difficult queitiona in patho* 



the work, and have bron^ht it well up to the eoitdl- 
tioa of the acieuee aa it ejijitaat the preapnt day 
in regard to tbia elaaa of diBeaa<ia.^5$H^A«m M«d. 
amd Surg, /awmal^ Mar. l^ST. 

It ia a work of great practical value and intereaf . 
eontatning much that ia new relative to the teveral 
diaeaiea of which it ireata, and, with the addiijuna 
of the editor, ia fuJ I y n p to the timea. The diatinct- 
ive featurea of the d liferent forma of fever are ptatnly 
and forcibly portrayed. and the linen of demareaiiuji 
carefully aad accurately druwn, and t^^l the Aineri- 
can practitioner la a more valuable and ufe guide 
than any wofk on frver ex tad i — Q4ta ilf«d. aM 
Sufg Jovmtd, May, 16$7. 



BROWN CI8AAC BAKER), 

6urf eion-AocoQcbeui- to 9t. Mary^a Hoapital, Ao. 

, ON SOME DISEASES OF WOMEN ADMITTING OF SURGICAL TREAT- 
MENT. With handsome ill u«trfttion». Ott« Tol 8vo., ex^ra cloth, pp. 276. f I 60. 
Mr, Brown haa earned for himaelfa high reputa- , and merit the eareful atteatioa of every eargeaa* 
[tfoaiiithe operative treatment of aatidry dlaeaaea accoucheur. ^^.Afddciatiaa /^wriHii. 
hand in iurica to which femalea are peculiarly iubject, „_ . l . . . 

' We citn truly aay of hia work that it ta an important , :l* ha^^e no heajtaUon la recommendrng thia book 
UdditLon to obatetrical literature. The operative i"*^^^*^^f"^*t^«ntioQ of all aurget»na who make 
' BUffgettioD* end contrlvniicea which Mr, Brown 4e.* feiii*le e««fOpl«mti a ptrt of their atudy and pracUe*. 
H?rbe«, esllibit macli practical aaf aeity and akill, -^^i^ iiMArurl^ y^mr^M. 



BLANGHAKD &; LEA'S MEDICAL 



CAaPENTER (WILLIAM BJ, M« D.^ F. R. S.p itc, 

fijCKniJiier in Phyiioiofy tnd Cflm^Titive^ Aii«lriniy in the Unjveriity of LfvadoD, 

PRINCIPLES OF HITMAN PHYSIOLOGY j with their chief applicatioQS to 

Pi-ycboU>gy, Pathokif^s Therapeutics, Hypk^sct and FLtrenvJf Medk'ine. A new AmeritMii, froai 
I he LeiM Rad revised Londuti tidiiioii. Wiih nearly tliretr huiidt t^J jJlu->tmttQii^. E^eU^xI, vviili uddi- 
titrns, by F&APfcns Gvhnkt Sjhitk^ M- D,, Prijfe>Hor of i lie In^iitiittJ? ufMetJiriin? 121 (he Vfiiiii^j.i-' 
VBnia Medical ColLege, &c. In one very largie and J^etttitifnl oetuvo volume, o( abi>uf iiiiir hiiiiJred 
large p!igi?f , handsomely prinied luid *tmiigly Innwd m lediher, with raii*itd band^. %4 25. 

Ju the prepur«i(ioti of ihi^ oew ediiinfi, ihe Httihur ]:i&»^ B{mn*t\ no labor ti» rtinder it, ai*^ Hereto^rai 
a complete arid lucid eipofiliod of Ibe iiiu^X iMivmiivvAl cou4\Ui^Q o( iH iinpiirtant flubjert. Tha 
amount ijf the nddition^ i^iquired to eflecl ibisulijecl lborpUfhiy*joifn?d lo Lhe farmer liirge tis« ol 
th« Tolume, pr^i^iuing ohjeLHioni^ ari^^iitg froiTi Mie unwitfMy bulk 0!*^ the work, he hti» omrriFrj all 
ttiojie poriuiuj* not bepdiig directly uptm JrhrMAW PHif»ioij:»riTt de*ii|rning lo incwrpofite ihem in 
hi« foFihconiing Tr^uii^e on Gekeiial Piiv&joldgy. At^ a fuil nud ueenrntt* icxt^lMHyJc t>n th« Phy- 
siology of jMajit ihe work in ils pre^^eut rcnditioii therefore pre&eutB e^^en greater ckitii!^ up^^n 
the i>ludeni and phyujeiau ijian ih€*M which have heretofore Vou for ii the very wide utid distm- 
f ui!!<.hed favof whieh ii has »o lon^ enjoyed. The &dditioiii» of Prof, Smith will be found tu s^uppJ/ 
whatever may have been wnming lo the American tttjdent, while the intr^uction of maoy new 
iUu*tralioii*', aod the moat careful mechanical eiiecuuoa, render the volume otm of the nitwl at- 
tractive a» yel iaiiwd. 

Ffur npwmrda of thirteen year* Dr. Carp«ntflr*« > Toeulcviae thl«frr»twc»rkwniildlwiu|^riBOBa 
work: iiaB been cnnilderpd by the pfofeftAion febc- We t^iPuld ubMrvc^ however, thai io llitti «iiy(iii 
mlly^biitb in thUcdufitryand Engliiud,!! the ninit tiie nuttiur hm rrrmHJ^llrsl h Inrgis pfirUoa uf ihe 
valaabk toitipendiaCT on the tubject of phyiitklfig^y f<JTmert hud the etJltOT ha« adtled touth iftAtter of in- 
iii out laugunf^e. Thiidiatinctionitoweitu the high ter^m, enpe-eially ia ihe ft'cin 01 illufetmiiiJiiiH W« 

* i-jr-i -. ^ .. may eoalidiMilljf Tceinwmtitini ir Bi tb* moai*n,ifi|i|eia' ^ 

W4)rk oil Huuina PhyiloJify in our lahfiiii|r*.^ 
j ^&Ktkem Med. and Surg. Jauriiaif D^vrmlimf^tBCS^ 
I The most cotnptete wmrk on tbe «eie&ee ia our 

, The moat ctJinrlele work now ezlaat la oar laa* 
eioB in thii ctmutry, it will amply tvftitf the pmcti- | gOigB^— JV. O. Mad. lUgi^Ur. 
tiouer for iia perusal bv the Jinterett aad value of iti > 
rnateDt«^-£Ml«a Mtd. amd Surg, /puniAl. ' 

Th Ii If a .tandard work— the lext-bnoli uwd by all | ^^^.S°&^^ eyclopanlia of tbi» braneh of peitB^e, 
tiied^iil iiudrDti whti rend the Fnglith lanKoage. ""^" '■ '™'"* Timn, 

|i hat paaikett throagh flevcraJ eduJuai ia order ta The profefiakm of ttaii eeualry, agd perhafti alM» 
ktwp piie« with Ihe rapid ty growirj|E tcirnce of Phy* { of Europe, havrnnxiouily andfor frtnic? time awaited 
aioh>f y. Nulhing need be aqid ia ila pisiie, for il» , the aaooDncemont of ihit DewedittMU f»f CurpeDter^i 
merjti are uoivertnlly knowa; we have aothiaf to' Human Ph>Biub>gy, iJJB furroer K^Hitmw hnve for 
aay ul in. dtfnm, for they only «p|;»rar where the ' maay yean been afmnit Ltie only text-b^Hik •m Phy- 
acieace of whieii it ireati U iueoiapleie.^ — Waittn siology ia all our medical ichmili, and its circular 
timcrt. tioQ amoEk^ the prof^iBJou hat beenmiitirjpiiBHed b^f 

The mof I complete expo«i tit " " — *— v**, ^_ h-*-^_. . ..-r^_j!„^i ._.^^-^ 

any lunsvii^e cam Ht preieot 

!auunceiaeDL<»fJtaappearaDeewillafnTitchehi|r^eal 

Tbefreateit} thr moit reliable, aod the beat h^mk plcniure to every studrni of Physiolofry, whtU iti 

an the tubjcot wJ!ii(;h we Icsow of ia the Eugtiih peiuita] will be of inHnite serviEe in adviuiriug 

laaguage.^SuiAe«e0Fi. , phyaiuhjf leal aclcuee.— O^ie M*d.tmd Surg, J«ar». 



attainment a nnd uo wearied induitry of ii> oe^om 

fdithedaathoF, The present edltiim ^which Jjke the 
u«t AnitTiran one, was preferedby the author him- 
nclf), i» the result of iueh extemive rerisicm, thnt it 
nmy almost be eoasidered anewwf^rk. We ueed 
liHrdtyany, in copeludina tlili brief notice^ that while , 
toe w<>rk 11 iodlpprnimbU to every- student of medi- ] 



1 1 The best text-book in the lani^oafe un IhU ex* 
' teaiive iiihjeet.— LonJtfn Mt^d. Timn. 



iition of phyaiolofT which I *pJ work lu mnf dejiartmeat of medicaj aeieaee. 
rot givn\—Brii.itHd Fwf '^ '• 1^'** linaceeimry for m to apeak i^f thia 
I work aa it« merits wootd jmiify. The mere aa- 



PRINCIPLES OF COMPAEATIVE PHYSIOLOGY. K^w American, from 

the Fourth and Bevi^ad London «ditii>ii. fn one lar|^ and h&ndi^me octavo volimief wiih over 
three hundred beauiifhl illufitmtioiie. pp. lZt2. Extra ctoth^ $4 80 ; leather^ raided bnnd», 15 35. ' | 

The delay which ha* existed in the aptMsarfltii^of Ihb work has been cau^d by the very thorough 
revision find ri^inodelEuii^ which it hart uodergoite at the bands of the authoFi and the large iiumber 
uf new illu^tratiuufl which have been prepared for it. It witl^ therefore, be found afmoM a new 
work* and hilly up lo the day in uvery^ department of the fubjeet* renderii^g it a reliable texLt-boijfe 
for all 9^tudentt4 engaged in thih branch of p^cieuce. Every effurt haa been made to render iU typo- 
gra|ihicat hni-^h and mecbanical executioQ worthy <lf iU exalted reputatjqu, atid crtdltabJe lo the . 
mechanical arts of Ihi* ctHjutry. 

ao man J we believe, could have brtragbt to to ine* 
eesHfui au issue as Dr. CA.r|^enipr. u reqiiirtdfor 
ili production b phy»iologi»t at tmee deeply lead ia , 
the labors of others, capabte of takiijg a gefleralj 
eriticaUaad unprejudiced view ^f tbnse labtirn^aaa 
of cambiaing the varied_, heterogeaec/ui niMteriali at 
his diipuiai^ so as to form an harmnnjons whule. 
We fetl that ihii abttrartcan (tive thr render a very 
Imperfeet ideft of the fulness of iJiJii w^^rMt aud io 
idea of its unity, of the admirable manDer la wfiich 
material hua been brought, from the itntst varioaa 
gourcet, to conduce to iiteompLeteDeKi^ itf the lueid^ 



This honk ihodld not oaly ha read but thnrimrhly 1 
studied by every member nf the profeitiott, None j 
are ItHiwiic or old, to be benefited thereby. Hill | 
espee Hilly to the yo anger elais would we ei»rdia11y ' 
commend it ist^est fitted uf any wo^k in the Kng ken | 
taneunKe to qualify them Ut% the reception and 00m* 
prenentioa oi those truths whieh sre daHy being de- I 
Teb«^ped in phymsNfgy— M(dic4* CoMn^^iUf. I 

WithituI pretending to it„ it ia sj] encyelopMJJia of I 
the aubJeelT aeeurate and complete in sll respects — ' 
a truthful rnacction of the advanced itate at which 
the Bcienee hua aow arrived. — Buhlin (^uarUHf 
Jtvrnal of Mfdhai Sntnct. 

A %tn\y niugnifi cent work— fa Itaelf a |>erfectphy- 
slulogieal ttudy^ilsaJtinr'* Abftratt, 

This work itaads without its felluw. It ii one 
few men m Europe could have undertaken j it ia one 



ity of the reaaoaiuf it coutMias, or of the elevrneu 
oflangtiaite ju which the whole is clothed Not the 
profession ontv,. but the »eientiAe worlil at latf e^ 
must feel deejily indebted to Dr. Carpenter (ar Uiu 



ereatwork. It muiS, indeed, add larifely evee to 
hip high rcpu^ition.— Mtdiiflf rcnii. 



AND SCIENTIFIC PUBLICATIONS. 



CARPENTER (WILLIAM B.), M. O., F. R. 8., 

Examiner in Phyaiolofry and Comparative Anatomy in the Univeraity of London. 

THE MICROSCOPE AND ITS REVELATIONS. With an Appendix con- 
taining tlie Applications of the Microscope to Clinicai Medicine, &c. By F. G. Smith, M. D. 
lUuc^trated by lour hundred and thirty-four beautilul engraving* on wood. In one large and verf 
hand»ome octavo volume, of 724 pages, extra cloth, $4 00 ; leather, $4 50. 

Dr. Carpenter's position as a microscopist and physiologist, and his great experience as a teacher 
eminently qualify him to produce what has long been wanted— a good text-book on the practical 
use of the microscope. In the present volume his object has been, as stated in his Prelace, *< to 
combine, within a moderate compass, that information with regard to the use of his < tools,' which 
is most essential to the working microscopist, with such an accoimt of the objects best fitted for 
his study, as might qualify him to comprehend what he observes, and might thus prepare him to 
benefit science, whilst expanding and refreshing his own mind " That he has succeeded in accom- 
plishing this, no one acquaintedf with his previous labors can doubt. 

The great importance of the microscope as a means of diagnosis, and the number of microsoo- 
pists who are also physicians, have induced the American publishers, with the author's approval, to 
add an Appendix, carefully prepared by Professor Smith, on the applications of the instrument to 
clinical medicine, together with an account of American Microscopes, their modifications and 
accessories. This portion of the work is illustrated with nearly one hundred wood-cuts, and, it is 
hoped, will adapt the volume more particularly to the use of the American student. 

Every care has been taken in the mechanical execution of the work, which is confidently pre- 
sented as in no respect inferior to tiie choicest productions of the London press. 

The mode in which the author has executed his inleations may be gathered from the following 
coodeused bynopsis of the 

CONTENTS. 

Irteodvction— History of the Microscope. Chap. I. Opticai Principles of the Microscope. 
Chap. II. Construction of the Microscope. Chap. III. Accessory Apparatus. Chap. iV. 
Management of the Microscope Chap. V. Preparation, Mounting, and Collection of Objects. 
Chap. VI. Microscopic Forms ol Vegetable Lifch— Protophytes. Uhap. Vil. Higher Cryptoga- 
mia. Chap. Vlil. Phanerogamic Plants. Chap. IX. Micros€!opic Forms of Animal Life — Pro- 
tozoa— Auimalcuies. Chap. X. Foraminifera, Polycystina, and Sponges. Chap. XI. Zoophytes. 
Chap. XII. £chinodermaia. Chap. XIII. Polyzoa and Compound Tuuicaia. Chap. aIV. 
Molluscous Animals Generally. Chap. XV. Annuiosa. Chap. XVI. Crustacea. Chap. XVII. 
Insects and Arachnida. Chap. XVIII. Vertebrated Animals. Chap. XIX. Applications of the 
Microscope to Geology. Chap. XX. Inorgouic or Mineral Kingdom — Polarization. Appendix. 
Micro^cope as a means oi Diagnosis — Injections — Microscopes of American Manufacture. 

Those who are acqaainted with Dr. Carpenter's ' medieal work, the additions by Prof. Smith rive it 
previoua writings on Animal and Vegetable Physio- . a positive claim upon the profession, for which we 
lory, will fullv understand how vasta store of know- ( doubt not he will receive tneir sincere thanks. In- 
ledge he is able to bring to bear upon so eomprehea- deed, we know not where the student of medicine 
aive a subject as the revelations of the niicrttscope ; ' will find each a complete and satisfactory collection 
and even those who have no previous acqusintance j of microscopic facta bearing npon physiology and 
with the construction or uses of this instrument, practical medicine ss is contamed in Prof. Smith's 
will find abundance of information conveyed in clear appendix; and this of itself, it seems to us, is fully 
and simple language. — Med. Times and GoxeCM. | worth the cost of the volume. — LouiivilU Medical 

Although originally not intended as a strictly i J*"*"*"* ^^^' A«^- 

BT THK SAIR AITTHOR. 

ELEMENTS (OR MANUAL) OF PHYSIOLOGY, INCLUDING PHYSIO- 
LOGICAL ANATOMY. Second American, from a new and revisited London edition. With 
one hundred and ninety illustrations. In one very handsome octavo volume, leather, pp. 566. 
$3 00. 

In publishing the first edition of this work, lU title was altered from that of the London volume', 
by the substitution of the word « Elements" for that of *< Manual,'' and with the author's sanction 
the title of *< Elements" is still retained as being more expressive of the scope of the treatise. 



To say that it is the beat manual of Physiolo^ 
now before the public, would not do sufficient justice 
Co the author.— ^itifaie Medical Journal. 

In his former works it would seem that he had 
exhausted the subject of Physiology. In the present, 
he gives theessenee, as it were, of tne whole.— iV. Y. 
Journal of M*dicin4. 



Those who have occasion for an elementary trea- 
tise on Physiolf^y, cannot do better than to possess 
themselves of the manual of Dr. Carpenter.— Af«dteal 
Examiner. 

The best and most complete expose of modern 
Physiology, in one volume, extant in the English 
language.— -Si. Loui* Medical Journal, 



BT THE 8AMB AiTTHOR. {Preparing.) 

PRINCIPLES OF GENERAL PHYSIOLOGY, INCLUDING ORGANIC 

CHEMISTRY AND HISTOLOGY. With a General Sketch ot the Vegetable and Animal 
Kingdom. In one large and very handsome octavo volume, with several hundred illustrations. 
The subject of general physiology having been omitted in the last editions ot the author's *< Com- 
parative Physiology" and "Human Physiology," he has undertaken to prepare a voliune which 
shall present it more thoroughly and fully than has yet been attempted, and which may be regarded 
as an introduction to his oth^er works. 

BT THB SAinE ATTTHOB. 

A PRIZE ESSAY ON THE USE OF ALCOHOLIC LIQUORS IN HEALTH 

AND DISEASE. New edition, with a Preface by D. F. Condib, M. D., and explanations oi 
tekotifio words. In one neat i2mo. volame, extra cloth, pp. 178. 50 cents. 



CONDIE ID, FJ, M, D., &C. 

A PRACTICAL TREATISE ON THE DISEASES OF CHILDREN. Fifth 

edTiipn, reviP^H and ati^mt^nred. In qci« Ipj^ voluioKt §*'&.» leatWrp of ower ISO p«f«fl. 93 2^. 

i Nov Mea^tf^ De c?e mbe r, 1 ^38. ) 

In presenting a new and rrv iped edition rf (hi* fav^nie work, the piibli^befs lisve only to »IbI« 
Ihnt the author hat endeavored to render U in every rei<pect ^'a compl^ste and raiibfiil c^ipMnJoQ of 
I he polholog^y and itterapeiiiio^ of ih« malady irieidenl tu ihe earlier i^iajret^t of eii?teit«v — ■ full 
and exttPl eccyiint uf Ihe dis^cB^t?!* of inrsMcj* ai)d child bO(?d." To aceomph^h ihis he ha* i-nhjecMed 
the whde work to a careful and Ihoruugh revi!«iunf rewriting: a efmsjdi^rable port ion ^ and addirtg^ 
several new chapter*, Iti 1hi*t miifiner il n h^>ped ibat any delicienc:ie* which m*y have pn^viouHly 
exLMed have been supplied, ttiat the recent labors of pracliikmer;<' and obi<^rverE» have b^en thu- 
roitgldy incofpurated, ar>d that tn every jh^int the work will be found to mainiam the high repnlalicm 
il haft enjoyed aa a campft*te and thoroughly prncticEil book t»f reier«nce In ittfanule aaectionii. 

A few Qoticea of previous ediiions are aubjoitied. 



Dr. CandiQ^v irhDlBrflhipT tcumeni^ indvutryf aod 
practical »cnie are iri&ni/irited ia thii.ai in all hj« 
ttumcroui cnatributioni li> itieDCC, — Df. Hoitms^i 
Rtpart £o tki AmirUam Mtdicat AMfotiaHom, 

Taken aiiB whoje^ ia ogr Joid^nieot. 0r* Ctmdie*! 
Treatlifl IB iht oae fram the dptukaI al^ which the 
praeUtion«r in fhiiCftuntry will fii« with theg;mt- 
eal Mtii faction — Wuurm Jontnal of MtdtetM and 
Smrgfry, 

Odd or the bCBt worki ap<Rj the Di»eaH» of Chil- 
dreja ia tha En^luh lauf aage. — WttUm L«mc§t. 

We feel ■•eyr«(i from actaal experience that no 
phyiician^p library can he complet? without a eopy 
c»f tbkwork.— j¥, Y.j9MTnal ff Mtditim. 

A veritable psdiatrie eneyclopsditj and an himoi 
tfy Amrriean medical Literatars.— ^OAie Mtdit^ eiul 

Wcfcei pertuatldt ehaliha Americaa medieal pro* 
featinn wiU iOHmn regard it aot onJy hi a very f ond, 
hut ai the vKar ai£»T '* Practieal TieaLiae on ih« 
Dieeaiea of ChUdteaJ'^Amtricam M*dieai Joumml 

la the 4<rpartinemt of LafaDtile therapenlicat the 
Wnrk of Dr. Cnndie ii eaaiidered oae of the hcit 
Which hill been puMlahed in the Eagliik !aasaii|;e. 
— The SttthCftQpt. 



We proaoaijeed the grit edition tn be the beat 
Wf»f)c iin the diieaiea of childrea ia the Eurliah 
iangiiiiige. and, tiotwithitanUinr aH that bai Men 
pvhiitlieil} we itill regard Jt m that Ught^^Mgditmi 
Examifur. 

The valae of wofki hy aatire anthort oa the di»p^ 
«<stei which the phytieian it calLeiJ api»n lo cointfat, 
will he mpprecintrd by all j jini the wm% of Dr. Cna* 
^ie hai^maed ri>r icieir thecharaeter r^f a aafegraide 
fni itudcfiU^ itad a uiefnl work ft^r cental tatiua bf 
thofa eagnirid in practice.— /V. Y. M«d Ttma. 

Ttiii Li the f^iurth edition of thii deaervedty popv- 
Jar trcatite, Dtirinjt the iateival aincc the Imt edi- 
tion, it *>ai been •ubjected to a thorough rcvieion 
hy the authur^ aad all new obierraiiunfl la Uke 
pathology and thertipeutici of children have been 
inclndea in the preient vnliimo. Ai we paid hi fme^ 
Wftdon^it kDOWOfahetter hook nn dlieaee«ur«iiil* 
drea,, and to a larfe part of Ita lecommrnLUtioni wa 
yicM an nnheiitatiag caneurreocc^^fiaifa/tf Jlgrf. 
/oafmol. 

Perhapi the moal fuLl and conipLete work aoiw be- 
fore the |ir*ifeiiiioB of the United Btatee ; indead, we 
may tay in the Kaf liih laafuage. It ii vaatL|r aape* 
rio r t o m ui t of i t ■ predecaaiori . — fVoiuyledjita Mid, 



CHRISTISON t ROBERT), M. D,, V. P. R, S. E., &c, 
A DISPENSATORY; or, Commentary od the PLanuaoopoeias of Great Bntwn 

uid thu United Btntei; compriain^ the Natural Hislory. l>eflcriptioo, CheiiiJ*lry, PbajtHacy^ Ae- 
liowHt l/»e», and Do^M. of thtj AftJcJea of the Mntefia Medii^. Second edition^ revised and im- 
provedt with a Supplement eon tain ing the nio^i iniportant New Eemedies. With copious Adtlj- 
lioftftT »nd two hiintfred and thirteen large wcMjd-engravin^. By R* Eolbsfklb GRiiriTn, M. D. 
tn one very lar^e and hand^me octavo votttme, tejather, r&i«ed batid», of over lOOO pages < ^3 50, 

COOPER {BRANSBY BJ, F. R, S. 

LECTURES ON THE PRINCIPLES AND PRACTICE OF SUBGEBT. 

In one very large ootaTo volumef extra cloth, of 75€ pegea, 93 00- 



i;OOPER ON DI8hOGATJO^I^ AND FRAC- 
TUitt:^ iiP THE JOINTS.— Ediipd by BaASiBf 

, B. Coopta, F. R. S., ic. Wah adduional Ob* 
■ervatkini by Pror J. C. W Aaai-i . A new A me- 
rieaa edition^ in one handiniine ocuvo volaia«^ 
axua eleth, of about 5tw page*, with nameroue 
Ltlu«tril:i(»nion wood. §3 2fi. 

COOPER ON TBE ANATOMY AND DIS1CASE8 
OF THE [iHEAST.withtwenty^fiveMiflcenaoe- 
ona and tinrgical Papcra. One large volaniCi im- 
perial evo,, extra cloth, with 2SU figurea,on ^ 
plat«i. Sft SO. 

COOPER ON THE BTRUCTURE AND DIB* 
EASES OP THE TESTIS, AND ON THE 
THYMUS GLAN0. One iroj. imperial »vo., ^- 
ira cloth ^ with 177 flgnrea on W platei. 93 OO. I 



COPLAND ON THE CAUSES. NATITRE, ANB 
TREATMENT OF PAU9Y AND APOPLEXY, 

In oae volume, roytJ I'^uio,, e^tracloih, pp, 3l9, 
SOcenli. 

CLYMER ON FEYERS: THElIt mA6NO»rS, 
PATHOLOGY, AND TREATMENT fa mha 

oeuvu vulDia«, iaatiier, of OOO pagea. §1 #0. 

COLOMBAT DE L^ISERE ON THE DT&EASE9 

OF FEMALES^ wad on Iho epecinl Rjirieae of 
their ^X- Trantlated^ with Tuaoy Nuici ami Ad* 
ditloaij by C. D. Maiei, U. D. £$ecfind edtMoa, 
reviJied and iinprovrd. En one large Tolame., oe* 
tavo, leaiher) with numerout Wood^eat*. pp. 11M« 
«a SO. 



CARSON I JOSEPHS, M*D., 

Proletttor of Materia Medica and Pharmacy in the Untveriity of FemiaylTaiiia. 

"SYNOPSIS OP THE COURSE OF LECTURES ON MATERIA MEDICA 

AND PHAKMACYi delivered in the Univeraity ol Pennsylvania. Second Aad reviied edi- 
tion^ In one v«iy aeal ocuvo volume^ «iti« otnLh, at 2Q8 pagei. f 1 SO. 

CUHLINO tT. BJ, F. R.S>, 

Sargeoa to the Londua lloapitoi, FreaLdeatof the Honteriai Society ^Ae. 

A PRACTICAL TEEATISE ON DISEASES OF THE TESTIS, SPERMA- 
TIC UORD, AND SSCROTUM. Second American, from the aecond and eniargid tlngli^h edj- 
tioa. ia one haad»ome octaVQ voluiae, «Eira elolhi with numerpm iUiD&uralioHB^ pp, 4i^. |2 00. 



CHURCHILL (FLEETWOOD), M. D., M. R. I. A. 
ON THE THEORY A^D PRACTICE OP MIDWIFERY. Edited, with 

NcilM ■fid Addition^ bv D. FiiArroii CocfDES, M^ D.^ iMhor or a f^Practical Treatise on the 
Disesfleft of Chtldreu,''^ ^^ WuJi 139 aiuMraiJoiu, In one very hmndsome oetAVo ToLume, 
[«fltber. pp. 510. $3 00. 



Tn b»tuw p tit i icon a book thmt hmt received vaeh 
surked ap)|itnbJiti'iiii wnulii be ivperftiifiu* We nerd 
only c«y, therrfare^ tlmt if the bnt editioa wam 
thfidi-ht worthy of i fnvonble Tceqitioti bf the 
nediCAl public, we ena ecmHideiitly affirm that thU 
will be foDTid much nidre lO. Tlie r«cturer) the 
prmetiCifiDer, and lh« ttuilent^ mny ill have rMourwt 
to ita [laif ei, and derive fr^nn their peruaa) much ia- 
t«regi and initruetion (aevfriythini re Imtinr la theo- 
retical and prNctii^Hl midwirery.— i>ii£ifii ^narferly 
J^tttfiaf p/ Medical 5ti«iK4 . 

A work <)r very f reat merit, iknd lach ai we eao 
sonidefitly reeomraiend to the itudy of every ubit«i-^ 
trioprseiiticiaer. — Lomdtm MtdisAl G^mttU. 

Thia II (Certainly the moat perfect lyitem exUnt. 
ft ia the belt a<fii^tf4 for the piirpoaea of a text- 
book « iind that which he whiiae neceiaitiei confine 
Ittin tfi Ode htmtj Bhoitid lelect in preference to itJ,l 
oiben^— SoktArfFii Mtdit^l nmd Smrgical JaamAl, 

The molt popular wark od midwifery ever iiined 
Itoai the AtoeneaB preaa, — Ckarttttom Mtd. J«mrmal. 

W«re wt rsdaead to the neceuity nf havinf bat 
HM work on midwiferv, and permUt4d io cA^dM, 
we wnuld uaheaitatingly taJu OhttrehiU.^iritf«ra 
Jfcd. amd SitTg. InnTymt. 

It ia iiaptii«iblie to amctiv^ ■ more uaefnl and 
elefruit nutima! than Dr. ChurchilPt Praetioe Of 
M-vAwitery^^PTovim^tal Medical JomtmaI, 

Certamly^ in nnr optalooj the verj- bent worfc oa 
the mbjeci which exi<t«^«iv. Y. Afmatitt. 

MY TITB BAMT ATTTBOK. (JuH IfSTieti.) 

ON THE DISEASES OF INFANTS AND CHILDREN. Second American 

£dltioai rwii^ afid enlarged by the mulhor. Edited, witb Noi#a, bj^ W. V. KsaTrM^f M. D. 1e» 
one [t.r^ and handeome voiume, extm cioth, of over 700 pa^n. f3 00, or in l«alber| $3 25« 
In preparing ihia work a Hecond time for the Am^i-icatt profeafiLonf the aulbor htis spared no 
labor in givtng^ ii a very ihon>ugh reviiion, miroducing ii«ver«l new chapter*, and rewriting others ^ 
White every p>rtion of'^lhe vutuine has been subjected to a eevert; ftcnttiiiy. The eirortJi of ibe 
Atnericwi editor have been directed lo supplying *ueh inlijrmarion rdaiive lo manera peroliar 
to ihifi country as might have ei*oaped the attenthm of the auihc^r, and the wlmle mnv, therc- 
(bret be safely prooounced one of the tiioii complete works oci the f^ubject aceessibte to tiie Ame- 
rican ProfeMJon. By an alteration in the ni^ of the pttg^t thew very extensive addiliona hat-e 
beeti accommodaled without undttEy increasing the size of the work. 



No work hnida a hjfher poiitioa^ or {» mora de- 
•ervinf of being plaeed in the handi of the tfro* 
the advanced atadeal, or the practitioaer. — JfiiiHcal 
SxtkmiMT. 

Previnui edlttoni, under the editorial mpervliioa 
of Prof R. M, HaatoO} have beea received with 
marked favor, and they deseri^cd it ; hot thia^ re* 
prinf«l frnm a very late DubJin editkm, carefiiLlj 
reviled and broa^ht up by the author to the preieat 
tinie^diiei pfeaent an unuiuRUy accnrate and able 
ejEpotition of tivtry importjint purtleular emKraeed 
i n the deiiart men t of midwifery. • * The clearDeu, 
directneaa^ and preciaiun of iti teach ingH, together 
with the ifreat amouat of ttatittical mearch whieh 
itfl tfjttexhibiltt have aerved m plact it attcailv in 
the fofemfjit rank of works in thii department of re> 
medial aoienee. — N. O. Mad, and Smwf. Jommai, 

In nnr opinirvn^ it f^rtrma one of the beit if not the 
very beit teit-bT*f»ik and epitome of obiteLric tcEenee 
which we nt present pn««eta in the Ritgliah tan- 
(uaf e.— MffaiAlf Jcvfnat af M^Ual Stitne4. 

The eleameai and preciaion of ityle in which it ia 
written^ anil the ^reat amount of ilaiiaticDl rei^nrch 
which it crintHinK, have lerved to place it in tlie firit 
rank nf work* in thii dep<trtmentof modicaj aetenee, 
- N. Y. J9unAt 9/ Mtdiciw. 



Few trcAtiaea will b« fouad better adapted aa i 
|ext-bnn)c for the itudentt or ai a mttauat for the 
frequent cnnaultatlnn cif the young practitioaer.*- 



Thia work cotitaina n vait amount of intereatiiiK 
matter, which it ao well ananged and ao curtly 
worded that the book may he regnriffd aa an ency- 
atofNBdia iif information upon the fubject of wnich 
it tnata. It ia certainty alao a munLiiiient of Dr. 
Gl)iitrchH)*i nntirinf induitry^ inaimDch at there ia 
BM a ain|;1!e wutk upon the diieeaet nf children with 
Which . . - - , ., * - . 

to and 
tribation 
Forfigi 
ienot 



eon t r i bn t j nn for the i 1 1 u atra I inn n f i ta topiea . The 
material thoaderivedhaaheen naedwith con an m mate 
tkin.ant] the rcault haabeen a wnrkereditablealilie 
to the aothoT and hii coimtry.— J^, 4> M^diev-Ckir^ 
Asvidifr, May, ISiS. 

After thia meairre, and we tuow, verr imperfeet 
aoiicfl of 0T. ChurchilMa workt we ahafl ennctude 




Avajlinj himaelf of every ffeah aource of Informa' l^tiit'ice thriKifrhMtit hia work in the variaui Ameriem] 
^ ' ■ '■* - ..... . anthora on tnii ■nhject* The oarnea of Deweei^ 



lioo. Dr. Churchill endeavored.wlthhiaaeeuatnroed 
indnitry and peraeveranee, to brin^ hia wi»rk up to 
the preaent atiite v{ medical kiiowlecl|r# in all the 
aublecta of which it trentt; aad m thfa*piJeavnr be 
hat^ we feel nnnnd to aay, been eminently aucceJs- 
foL Beaidea the addition of mfire than cjn« hundred' 
and thirl y pagea of matter* we obaerye rhat an me 
entirely ni^wand impr»rtant chapteraare inlDMJaced, 
vis* on parnlyda, ayphilii, phthiaii, sclerema, &C- 
4c. A* the work now itMnda, it i*, we helieve. the 
moat cnmpri^heniive in the l-dnf^Uih InnjruaKe upon 



Eberie* Condie, and Stewart^ oecur on nearly every 
page^ iLud these authora areconatantly referred toby 
the anthor in termi of the biff heat prai*et and wita 
the moat liberal cnuTteay.— TA* Mtdical Exam.im4r. 

We recnmmend the Work of 1>t. Churchiil moat 
eordiRliy^ hoth to atodenta and praetitionera. aa a 
ii'aliiat^le and^rel iable guide in the treatment of the dt^ 
eniea of children.— jliw. /pvna.a/iA* Mfd. Scitncti. 

We know of nn work on thji department of Prae- 



the diintsf^a incident to early life. — Bublm Qvatttriif ^ tieal Medicine whieh present a m candirj and unpre- 
/eiim*^ Keb. lesa. ^ '" .... . . . 

h briosT' befuFC the reader an amount of informa- 
tlna not ccimnrtar^i in wny eimilar prtiduction in th** 
laiifl'UHf e. The umouat ^ivf laht^r eoniumird upon ita 
prfHjarf M^n cxm only be conceived by tb'jac who have 
b**n airnilnrly occupied, every work of note poll- 
lifhed ivitiiin the Uft twentv-nve yrara in the dif< 
reran t langnagea uf E^nrope having been liaid nnder 

BY TKl «AirX AHTSOK, 

ESSAYS ON THE PUERPERAL FEVER, AND OTHER DISEASES PB- 

CULIAK TO WOMEN* Selected from the writings of Bdtbh Authora previous to the olo« of 
ibe Eighteeoth Ceaiury. In oo« aeat ocutvo vi^luntC) extra cloth, ol about 450 pagea, f2 50* 



jiidieed ■ ttntement T*r pogtiri§£ ap of our nctual 
knowledge aa thia^^^-^AF^ Y, /omriiaJ of Medic in^^ 

Ita rlauna to merit both aa a aeientibe and praetl- 
Cftl wnrk, are of the higlteat order. Whilst we 
W'^nld not elevate U above every other treatiie on 
the aame ■dhioct, we certainly believe that very few 
are equal to il, and none superior. — SautAtm M*4, 
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BLANCHAED dr LEA'S MEDICAL 



CHURCHILL ^FLEETWOOD), M. 0., M. R, I. A., Ac. 

ON THE DLSEASES OF WOMEN; including tlmse of Pregnancy and Child- 
bed. A new AiTieric^n editiutij revi*t'cl hy she Author Wjih Nr>f*i»aiid A^diiion»f hv P Frah- 
CIS CowuiSj M+U,, author of *^A Pmotical Trt*ii*is« on the JJii*n'*fi ofChililfPii/* \Vi«Ji mime* 
roti* iUti^lmtioua. Id ane krge elmiI Jiiiiid<Hime ocL&vo volume, Ie4ther, of 768 pnge*. (Ju*i Istu^j 
iai7.) $3 00. 

Thi* Hiiion of Dr. Churr-bitl'^i very tMipulnr ffentiw miiy ftltrn * '"-.r - m^d a tiew worlr, ^o 
thormrjthly hflj* be reviwd it in evrry porNori. It will \nr. Icimu! _ rsi^d, titiil ihomtii^dly 

bruij^hi <tp lo the nio-4 rt>t*t*M( cntid^h^i^i nt iht* »iibj<?ifj, white (li<? v - me Fcnea i>f ilttif^rra* 

lions JnlrudiK'«idf re nfL*'^nihijr Hiiieh p4iihok>RR''iii L'MMditMMie« a? i'«n Iw utj.i]iiikit.'jy portrny^^dj pre^pnt 
» wove] fcftlun:, biuI ftfHvrd vatUfthtL- tt.H!stslfiiit*e tu tlic ytHJOp prftetitiuiier. Siii?*» »dii)iii>iir« ii« up- 
pc'Rred dfi^irnlde fi^ir Lhe Americun >iydem hnvtr t>et;n niitrk by the eciiloft Dr. Ctmdie, wfailc a 
iimrke^l improvpim'nt m the mechanii »l eJteciitrtm ketfin pare wkh ih«adviinc« in alt other rprcpiteli 
which rh^ voliimt; ha* ijnd^rgnneT while the price hw* rieew kepi nt I he fiiriner very nfttMierate f*^*- 



Jt crouipTinei, nnqui^slionttli'lyT une nf the i]i«i«t ex* 
■ et Mv\ c*tm[*fijhrnjiive expoAitinnf nf the present 
■imlcof luedjcal kmtwWK'^ 'n letpect tothediiCHH* 
*^rw<nti''ii thit bw»yql LecinpuHIJiheii. — Am.Jovm. 
M«d,Siiftiets July, 1^1. 

Wft hull with mtich p] emu re the ¥nlumB b«ror« 
Hit Hiffnm^hly rrviiiulf rurrrRi^il^ iiiict brriifjcJit ii|> 
t" ihf Ifltful iUie, tjy Dr t;:hwrchitt bimstlT. urn! 
rendrri'd iliM more VKJunhtt! hy rvi^te*^ (mm thtex-^ 
p«Fi*nped nml Rl^fo pj'n nf Dr. li F. Cunilir, (^fPlnt- 
tL<it\(*tti^.^ Southern Mud. dud Sufg, Journal, Oct. 

THiR Wrttk is th*? mn*t relifthk irhifh wi* prntseii 
on tliii tiibjecti wnd u <f»erteillv pnpnluT wtth tifo 
pfitinttma^— 4^ ktfrliHton M*4 Jatrma/, July, 1857. 

Dt.Cliurehill't trejtttse nn the X^idfaj^j t^f Wompin 
Ik, perl^npif iti^ mnit pi'^ioliirof liii worlci Willi the 
pMirrnHin in thii eoiintry. It haa hern Vfry d^i^ue- 
rjilly ret^eivrd buth ah « tiiXt*biMkli iiAd mnaual iif 
praetiee. The pre*eiie edit ion hut undrfgnne the 
miiitt eluht^rHle refiftitiin, and flddKinii'^ nran jrnpfirt^ 
nut cimmctFf htiv« It^rri mndti, tri render itii rom- 
plelf «pi!>ni'Ot i»f tIip preipiiit AtAienr^pu] knuwlrdp'e 
v( Ihtt^. i3i»eaii*fl —4V. r. JoMn>,^M*if.,i^ept. Ib57, 

tVe now frjtrptfully tiike leave uf Dr. Cburehill'i 
boot. Hjid ourtyp(ii;riiphicaJ hmiie primittei^T we 
■ bflnlil f liidly have burro wed iniiTe fnim iti TJ<':lily 
it erred p«gr» In conclusiim, we h«uriily recnm- 
irif'iid it to the prufetiijon, unit wr-utd at the »sme 
timr expfCMour (irmuonviction ihut it wifl not (inly 
add tti the reputation of itt ^iuthor^ hut wiJt pfnve a 
work ttf jcreAt and exteninve utility |o obiCetiir 
ptiiPtiiti^inera. — DnhliM Midical Prtfi. 

We Itmiw or ii«»ituthor wnudeiervea that apprfM 
tiatiUBf oa **tlie diie«iMii gf Teinatei,^* to tbb same 



ejiPUt that Dr. Chnrrhill dnen. U\w, indeed. Is th« 
■fiiLy thoroQ^li tremiae we know of un lh« atibjeel; 
unsfU may bi* cHurwrnemSed ti> praetifinTi^r. ^meI Btn.* 
dent« ABM nmaterpieee in U* parti> i^nt. 

The former rditi'mi cif iliia work ■ ntu- 

mended itmnitly m thifl jtttirriAlt N Mi .... T.i/on 

^heir way tPiln extpnded, ttnd flTvelt-dp#fr , , , . .i- 
Inritv. This Itflh edition, rw^ire us. iiw •■;■' r 
lated tfi ui«inti»in Dr. CTmrchitri hi|fh. npui-ttis.,^. 
[t WTJB revised and nnlnrp^ed by the aiithnr, for Mt ' 
AmcriCJin itu^ihahera, und jL at'cma to os iliac titers is 
iearcely tiny iiv^ciei of dt^airnl^lc inrortntit 1,011 e:*^ iu 
flubjeets tbikt m»y mH ht found in this wo rlL.^ T^t 
W*aterm Jommal &/ Msdickuand Smr^rf. 

We ure § ralilled to announee a atw iind rerimei^ 
edit inn iff ur. Church ill's vnluable work on the <^ 
eaaea of femailes We have ever ff'!;i\r*lr*i! ]i -.n, (ina 
nf the very l>eat wurka on the m 
witbin Its HC"pe, in the Kn|irli«h Jm 
pieient edition, eqlurped and revi^r 
rfudr.rR it ttitl trrnre enlitl*?^ to the ciiiiliLkLLe m' ihe 
prnfeMiiin. Tlie valunble notes of Prnf. HuAlrKi^ 
have been retained, and entitributr, in n" souill de 
uree, to eiihi>nee the vfthit of tfi i' it a 

Mimrtv (*f C'lnprataktion that th- UaTg| 

permiEted the nuTtior l^ he, in '< - , ],\f 

own editor, thus ieeariuf all the rt vitutn wttieb 
an aDChr>raJone is capable of nuikinfr.<—jr4s ir#iitf» 
lAHttt, 

As a comprehensive manuai for sludetitB, <»r 
work of reference for practiiirtnen, we otily sfea^ 
with common jumttee when we any thnt it Kurjiasaei 
any other thnt hns ever itnueii on the ciirtie anb-^ 
ject from the Orilish press — r** IJnAita QmafluHft^ 
jBUrmat. 



DTCKSON fS. HJ, M, O,, 

ProfeiBOT of Pmellce of Mri^Jeiae In the Jrffleraon Medical UoTtc^fl^ PhIlaJelt»Hia. 

ELEMENTS OF MEDIClNEj b Compendious View of Pathology and Than.' 

penile*, «r the History nnd Trefttmenl of Di^eaeei. In o»ie large an J hujicl:«ome i>ulavt> Vi>lutfie, 

ol TfiO pufes. ieiilb.ff. $3 7&. 

As an American text' book on ibc Practice of Medicine iof the fflndenl, and ftp ft ecind«n»«d wmr* 
ot referetiiCf? for the pmeiiiiofiert Ihm volntne wiU have strong clnim* cm ihe aitentton of the pfofe^fdn. 
Few phy^ician^ huv« hnd wider opportnnilie# than ibe anihor for ob?»«rvation and ejtpenenee, and^ 
tew perhapjt hnve ni^ed them belter. As (he ref^ult of a life of i^tudy aad pmcticse, therefore, t' 
pnrr^nt vohime wifl dotjbtIei«s be trceived with the welratue ii dea^jrves. 

Thi« hofik ta eiimienlJy what it profeatea to be{ a | merits, and we hays no heaitatiDii in predietiiew: far 
tJlstini^iiiahed merit in tbeae day*. Iieiifned for ' ......... 

"^ Teitrhers and Students of Medicine^'' and ndminfc^ 
bly tutted to their WMnt»T wc think tt will be rei;eived, 
on Its own mmtt, with a hearty wekome,— BtfitoA 
Mfd, and Smt^, Journal. 



lad) ted by one of the mo«t aenompllihed writers 
Of our eon n try ^ an well nti by on^ who htts lonp hcb* 
fthiith piisitttmamoni^ teneh^rs nni) prHPtjtjon'eri of 
RUHlicine,, this wi»rk ii entitled to pntrojiuite nnd 
eareful study. The Imrnevi aathor has endeavored 
tfi condrntc in tliia voLume mosi of the prncUcal 
matter contnined in hia fi^rmer nrmluetions, so as in 
sdapt \i to the u«e of those wm> hnve not time to 
dentte to more extensive workB._5aif f A^ra M*d* Oful 
5ifr£. JflHraaJ. 

Pfof, Diekaon'i w^rk suppliea^ to ■ f rent ex tent ^ 
a dealdermtam long felt in American niedieine. — iV. 
D. Mid- and iiutg^ Journal. 

Ettimitlng tb ia work aeenrdinf to the purp^tse fot 
Which li la deaif »«d, we ran*! Ihjak hi; hij of Us 



1 1 a f a vom ble r eeep tion by bf>th i tn deDta a ad teae h eia, , 
Nntpror«salnil( ii» tJen vompUtt-and eoinprehettstvaw 
treaUse, it will not he fountl fuLJ in deEaiJ, nor &lle4 J 
with diseusaiona of theories and opin Urns, but em-J 
bracmK nil th^t is esKiitial in theory niM pnetica^J 
rt isuclin].rnMy a<iupteii tff the wants of tbe Amerioaf 
■ tiident A VMiding oil that ia uncertnin, it ^ffrntnm 
nHirt c*|par|y to the mind of the render Uiat Whieh lijl 
i'stsl>liahe<l and vetibed by experiene^ Thr variadd- 
and extensive roidiag of the aiUbor i^usly 

appHr«!ntt an4 all the reeenl inipr^ : dfs- 

eoyeriea in therffpeutics nnd pali. ..ruui' 

tied in its pi4|tea,— f'^arf<*ro» Mtd j.^urnni, 

In the firfct pari of the work the aiib/eet of a« 
rail nalholiKgy ii preienteii in outlinr, piunBi * BcaaH 
tifuJ pieture uC ita 4JstiDirui«hi < «, aaA^ 

tbrouf [lou I the succeedjnj^ chupttj r < nil hft. 

has kept scrupulously within thr Aintnd 

reaaoning mud leKiLimate detfm : < the 

whole I we do not hes i tale tn p rnn ■ ■ . ■ '' r ior 

^rork m its clnist and that Df. 1' nu a 

olueeift ihftSmtrank of AnieriaaB w^^t«r».— ^l^Tiiltni 
Latu*L 



AND SClENTlFrO PUBLICATIONS, 



It 



DRUITT (ROSERTJ, M,H, C<8,, &c. 

THE PEINCtPLES AND PRACTICE OF MODERN SURGERY. EdUM 

ty F. W. Sar^oent, M, D., ftutbor ol (' Miitof Surgery/' Ate. lUunrait^d witli one hmiifn^d nad 
aineiy-lhree witod-engraviog*. In one very lwnil»om«Jy prLated c^ctavti volume, biithcr, of 576 
large pa^e^. $3 00. 



Cr- Druiu'i Tswftrctieft into tbe litenture of faU 
rnbj«ct 1i«Te been mU cmly extenitvflj but well dt- 
k^^^.-j. (jjp ij^,^^^^ diicordiuil Atitlict^rft htq fairly &ti;I 



^Teeted 



HmpartmUy Duot^d', nnd^ wtiile due cre^il ii fivrn 
rto e&chf !b*ir rpipeclivp m^ritji •ro wernhed with; 
liiAfl luifiriej^tidieiid hJitid. The i^rAlo fif wlient it pr«' 
kBervcdT and (t»^ ehalf i« ittimercirulLy itiipp'^ ofT. 
\ The *itmuge,mvnt it Aimple nrni phtli)iO|ihic4i|, and 



mentt of thefuretieal mnd bmcticRl ^nnyrTy— th*t it 
ti loiiDd Ml coatuiu fetiAblr and BuLhrniic mforma- 
ticwi on th(s nnture und treatment of ncJirly all tur(|[i< 
caI affiM^tion* — ^i« a sufEcient restno fop Lhe lili«rii[ 
patTonHgf^ it huB nbtJiifird, The oditof, Dr, P. W* 
Sarft'Dt, hm pnntriba:f?d mticEi tn enh^fln^ the TiiJue 
of the wi^rk. by itich Amerienn iinprnFrmflDCii*! Hre 
. . cflicMkted more pscfeetty to Adapt it to our own 

1. tils Alyta, Uiiiu^b deaf and jntereatinf^^ ii BO precifle, | riewi and practice lo tliii cntintry. It fttwun^ti 
rtlixttlie book cimtdirit mure iaA»rmatiob coadented nvttvwhttt with ipjfited aad Ure-like iUititrmiiuoi, 
fnto tL Tew words than nny tether iurgtc^iil work with -■- -^ - '•- - -- - - - 

, ^«rhieb 11 (! are Af qaaiDtea.— LoiufoH Midi^ai Tinui 



Drtti I t*i forgery Im too well known to tliC Ameti- 
«An inedic^aL prnfctiifm to require iUannfjuDecineiit 
Wywhere. Pr(>b«bly no work of the fcint] K»t evrir 
been tijure eocdiany received and extentiiively cirCtt- 
liitecl th«D Ihii The fact that it ciimprebendi in a 
k^MApuHtively una],! cumpAii, aN tbeeiaentiaL de^ 



wtiich til the > (uiiig «iirge4in, capecJallj-, are of iiw 
miaor cftaiideratioo. Every medLcal itimu fTequrntljf 
QL^di )iul itich a work ai thit, for immediate refer- 
ence ill momenti nf luitifen emerp^eiieyi whf*a he bai 
ant time to consult more elnbarnte (r^fttiiea. — Tk* 
Qkia Mimical aH^ Sitwgicmi JtmrwMl. 

No work, in our optninn. ftqimti it la ji^reaeatliig 
lo iniich valuable tur«ieaj mauer in »o tmAll a 
lompBAB.^Sl. LotLit Med, and Bm^eml Jommai* 



DALTON, JR. U. CJ, M. D, 

Pfofeiiorof Pbjaiulufy in thfiCnUeBepr PhyaiojAOt, New York. 

A TREATISE ON HUMAN PHYSIOLOGY, desigoed for the use of StudcnU 

and Pracliriontfr? of Medicine. With i wo hynilfcd and fifly-fouf illti^strattcina on Wiind. Jn nua 

vt^ry benuufirl udttvo volume, of over GODpage»t exlm eluthy $1 00; leatiterf mi»ed band^^ $4 23, 

(JV014? miufy, Jan, 1850 ) 

Tbe gbjt^ot of tke author baa be«iti to firefeni a coadenaed view of Iha pfre^ent ootid! tioQ of hta 
9ubjcin. dive^t^d of mere thcoreiieal view* and hyporhelicfll rcasoninga-, but ci>m pre bending ajj 
imrnriirtarn details wbieb may tH? rscLMVcd at* tlefitiiT*?ly ^i^ttlfil 11 1» long ex per re net? a.* an inv^i'ti- 
^Mior ami n» a teacher hax given htm peeulinr advmitAge» in thi!^, and he hs^ endeavored wherever 
praclicAble to »how the meiiii« by which re**tiliB have been reached, *o aft 10 afford the smrtent the 
ineftn!* of pnr^uing orifioal refeafcb, a? well a* ft complete re3Ct-b<h^k of the pcience in its mo#t ad- 
vanced condiljon. Oflbe numeroaa illusimtioiifit *il **^ original with ih« ex<sepiion lif eleven, ao 
\h&t the whole posFetMs a completene«f end auihurily not ulherwi^e iiItaLniibltf'T anil in the iin?- 
Phanical execoDoti every care nas beeti laben to preiseut Qim of Uie iiJW»d?ome&i vtiluiue» a^ yet 
[produced by the A merieaii press. 

To our mind, fulfill ia a moMt admirabla miBfler I preiied taroit reavfnable etimpaai, entbmeing Like- 
ilke objects eomefoplated by the anthtif. The br€Kd I wlie the reatilta of rreeat 1abor«'Taiii thi* deportment 
field of |i|i7iioliig:y hai been tiaverfr>d with dliert- | of nur fHhatt.—Mrd. ffiid Snirg, RtparUr^ Jun ^^ 
'BiiltAtii(a, And Lta moat valuaMe iiet|ititieif,ni ^um- [ t^G. 

DUNQLISON, FORBESp TWEEDIE, AND CONOLLY. 
THE CYCLOPAEDIA OF PRACTICAL MEDICINE: comprising Treatises on 

Ihe Nature and Treatment of Ui^eape*!,, Muter ia Mediea, aud The rape ntir^H, Di-^eaijes of Women 
and Children, Medical Jurii< prudence t &e. &o. In four lar^re super^foyai ocinvo volume »^ of 
^2M diJiihle*columned pt^feft, ttroogly and handsomely bounds with raii^ed baads. $12 00, 
<^* Tbi# wark eoutam^ no lesa than four hundred iLnd eighteen diitmcl Ireaii^at eontribmed by 

iixty-eight disiuigut^lied physicians, render iog tt a complete library of relereui^ for the d^uoiry 

practititifier. 
The moBt complete wr^rk on Practicnt Mcdietnft ' titiuacr. Thin ettimnte af it hmt not tjeen forriied 
leavtj in onr Laitgmage— ^af/«i(0 fmin a haety cjEaminatioii, but after aa liiumHte ae 



ax tan I; or, at (eavt^ in onr I 
M*di£a.l mmd Suf^iat /aiinidJ. 

For reference, it it above mil price to every prac- 
titi«iser.-»irtJf<ffi tamztt. 

Onft uf tlie uwnt valuable medical. jmbUeAtiona of 
r the day — «• a wofk of referecice it is invulLinble. — 
*Wttitrm Jaummt 0/ Mfdieint mmd Smrgiry. 

J thai be«a to aii both ai learner anit teaeberf a 
work for reailyanil frequent refcrcneej ttne in which 
BiMlera Eiif h«b meiijcine ii exhibited in the ino«t 
mdvantag^eoua lisht^ — Mtdual Exttmimf. 

We reifiico that thia work ia to he plAced within 
tbe rcnch of the profcuion to thta country « it being 
auqiieationAbly une uf Very frent Value tu the prac-^ 



3 aaintimee derived from frequent eoniu I iiitirta tif it 
urin^ the pait nine or ten yeHfi. The eiliintr* are 
practrtiimcTi of ettubliihttl reputation! and the liat 
of contributor! emlirucca many of the tnoit f^tntnea 

firofeBHirRund teachf^ra of LonJ^^n, Edinburf(h, Dub- 
in, and (Glasgow. It te. inJevdt the Uf eat merit of 
tbia work that the principal articles huve Wen fur- 
niihcd by prmctiliunen who have not only devoted 
eapeeialattftntiitp tothediieaiei about whieb they 
have writti^ii, but have atao ea|(ifcd opfuprtunitiea 
foranextenaive pnictLCdl AcquAin tan ee with thenii 
and whose reputation car^ jea ihe a«tu ranee uf thojr 
ciftapetency juaLly to appreciate the opitiioni of 
uthcftT while it Atainpt thci^ own doetriuea with 
hifbaniJ jute authority — Afmrieam M*di(*t Ivmm. 



iDEVVBE«! S COMPBEHENSIVK SYSTEM OF 
MIDWIFKRV. [tlnatriited by occaaionaL cases 
and HiAuy etifrnvingi. Twelftn edithtn,^ with the 

' autborU luit improvementi artd correctiotts In 
one oetuvo volume, extrrt. clotb^ of tMlO pajrea. #3 'Kl. 

DEWliEt^'3 TREATIJiE ON THE PHVSICAL 
AND MEDICAL TREATMENT OF CHILD- 
R KN . Th e I ast ed 1 iion I n oae vol ume ^ oe tav , 
eitnt cbnh ^ Me pag e ■ . tS SO . 

PE\VEES*9 TREATISE ON TTIE Dt LEASES 
OF EEMALE^. Tcnih edition. In lOie volume, 
octavo JC t r a c 1 oth , £3:^ png e a I wi th platea . f3 UQ . 



DAr^A0?fZ0OPinTE9 AND CORALS Inoae 
volume, imperiat qoarto, citra ctoib, wi«h wot/d- 
euti. f 15 00. Also, AN ATLA&, in one volutne. 
Imperial f<k]io^ with stJtty-onu ntagmfi cent colored 
ptatea. Bound in half morocco r §.10 00. 

DE LA DEC HE'S GEOLOGICAL OlISERVER. 
la one very UrKCdGd linndsomeoeUvt} rnluinCj^ ejt- 
tmeloth^ofTOUpaj^ei^ with3IXIwoo«t-cm«, #| 00, 

FRICK ON RENAL AFFECTIONS; their Ding* 
DOiis and Pathohify. With illuatrntiona. One 
vu I ume f royal Umo . , «jc trm cloth. 75 «9Ut4. 



n 



BLkHCHARD is LEA'S HEUfQAL 



DUNGLI30N {ROSLEV), M. D., 

PrnfMiiOTOf Initiiol^iof ftfedieitifc in the Jeflcriao A|odi«al Cwltefc, PliiladeLphi*, 

NBW ANB BlTLAHGim EDITION, Now Remdj, X8Sa 

MEDICAL LEXICON; a Dictionary of Medical Soienee, (xtntAining a ^onciae 

Elplan&tlpn of I he v*non» 3ubj«*t« and Tefrat* of Anaromft Phy^iolnfy, PaTholo^, Hygiene, 
Ther*p^utic!i*. PhnirixiBcolciini't Phurmiicyt SuTgvryj Oh*{e\rk^, Medical JiJri-*j>riJdencti, Deiiii»lnr, 
fee, Noiiceti orClirnnte and of JMin«?fa[ Waters*; FormulBe for Olficinnli Empirical, und Dieietic 
Pupparalionti, ^Cr Wiih French and oilmr Synonymet. FtFTEBPSTH kdjtiok, reFi**ii and very 
greallv enlarfcd. In one very large Br>d band^omc octavo voluiTie, oj 99i doubte-odunuied pBgca^ 
in i^Dikll type ; alrongiy bou&d in featlief, with rataed hond«. Price $4 00. 

Especial ate ha^ been devmed in ttie preparation of ihiN ediiiort lo mnder it in every mifKet 
wofThv a continuance ol I he very remark oble fiivor whifh h hai* hiiheriit t-n joyed. The rftpi^ 
^ale of Firr^EW l»irpe edilinn!»t and the cnniitantly hiettiij-iug demflndv^how tWi U i«^ re^rded bfi 
liie profcs^j-iun a» the ^tonrfard authority. SiimnlaieiJ by 1hi;i ract, the anihor hn* endeavom in tl 
prei^ent revi^ino lo in! rod nee whatever might be neoe^i^nry ■* lo make U a pau^fMcrufy ^nd c^sirL 
ble— 'tfiiot jndit*pen»abl<?— lexienn, m which the eiuifent may *eareh wJlhoul di!«<appoii)tm«)t foivl 
every term thai ha* J>eeii Jegilimated in 1h« ttomeiidaiure of thi.' *cienL*e." Tonf'oomplti^ti ifaiiii 1 
Inrpu fittditinri!* bnvtj been fgiityd nupmitt, and (he extent of the iiiiilior'» Ittbora oiay be e»(EMnaie4 f 
from [he fad ihal about Sii TttoirsArrn *ubjeel*i Rud iprmB have been inlrodut^d lhroiig|i»oii[, ren- 
dering the wbnie niimber of definirtott^ aboui "Bn^rr Thoi^i^h^, lo aectDmmr>date whicb* The num- 
ber of pageei haft been increased by nearly a hundred, norwirh^randindr ati enlarj^menP in Ll^ eiie 
DflbepaHe. The medicul presp, both in tbii' etiuniry and in EnifkrHJ, bai^ pronounced the work in- 
djj'peni'able to till medical students and praeijiioners^ and tbe pfe»enl improved edition will not lo«e 
ihat enviable reputatiun. 

The pnblif^ber?^ have etideAvored to render the meehinienl eieemion worthy of a volume of fmcb J 
uutver^al ti»e in daily referenee. The greatest care hn^^ been ejceret^ed to cbtain the [ypofrranhical I 
accuracy fo necessary in a work ol Ibe kind- By the umall bui exceedingly clear tvpe ?nrpIoyedU 
an immense ammmt ij( matter .nonden*ed in its ibouftand ample p&ff^. while the bindings wifl bnl 
fiiund vTrongr and durable. With all the^ Improvements itnd enlargements, ibe prioe bif k«q lie|PC'^ 
at the former very modersie rale, placing it within ibe reach of alL 



This work, the appeartnce of the fii^ecnth editit^ii 
of whleh^ i| bdi hfstome gifr duty and pleaiurs to 
ana^iuacfi, ia peihspi theiuftitBlupendniiimiiuiimetit 
of bbiir and eriiiiith>n in medjcuS Juerature. One 
wnultl hariily ■appi:>te after rnjiitani uie nf the- pre- 
c^m^ aUlnftiBj where we ht^vr. tirver fnUrd in find 
amli^cicntly full explanation of ever) meilieni term, 
that in iliii edition "^n^i^fti nix thtfumitd %mhjtm 
9md iermi have bt^m addtd^'^ with a eafFful fevinicm 
and eon ect i nu of th e ea ti re wo r k . 1 1 i • on 1 y nrct a- 
aary tn vammnce ihe advent of ihii editjnu to rnjik*^ 
it oeeu{iy the plnce of the prreirdiDf *mf *m the mbk 
of every- me^Jctt] mnn^ «« it it wit]K»dt d^ulit the beat 
and ifioBt coinprehi^nftive work of the kind wbkh itmm 
iVvT mppeHTfii.^ Mitral M'lf. ./'tirii., Jan, IBS^- 

The work ia a monummt of patient reaeareht 
■lEiirul judftin<'*it, «nd vnni phyiical kbnr, that will 
perpetuiiEe the noma of the author mnre efTrctually 
thun nay pouible dcvico of atnne tn metal. I>r. 
Puni^liiondetrrvei the thtinkt not o«]v afthe Ame^ 
riean prnfeaniiint hut of ttte whrde medieal world, — 
Npft^ Am. Mtdic9^Ckir. tifHUVf Jail. 1608. 

A Medienl DieTirmary better iidapted for the wanti 
Of the prrkfriaion ihnn any other with whicli we are 
aeqiaairited^ and nf a character whirh place a it far 
aboTF enm par iaOD Da4 evtape'titioia. — Am* Journ. 
M4d 5«uiteff , Jan. H^. 

We need only aay^ that the addition of 0,000 new i 
tarmai with their ■{senrnpany in)^ definition a, may be . 
■aid to eoRfltitnte a new wortt^ by ittelf. We have I 
«xiliained the Dietionar)' attenttveljr»and am rnopt I 
happ^ to prnnounee it unrivalled of iti kind. The 
eruditinndiiRptayeJ;^ and the extrnordiriaiy induitry ' 
which muit hnvf been demanded, rn iti ^tfe^ajart^n [ 
and perfect JMQ, redound to the luatiag credit of ita ! 
author, nj»d hnva fitriikhed at with a volqme indis- I 
pi^»at>lt at the pretrnt d[iy, to nIE who wunliJ &nd 
theittieJtea tn nft^taii with the hiicHctt ■tHndnrda of. 
nuredical inforrndtion,— SojlfMi Mtaical a»4SMreka{ 
JewfHol.Dee.ai, \^7. 

Qond tejiieontnnd eneyclnpedin woTka ffeaerally^ 
are ihr nioal lRt>uriuivii]^ eontrii'^anci'i whtch liiD- 
rary m*^n cnjioy; and the Jahor which ia rrquiTed t4> , 

fin>duce then) jn the perfect manner of thJi ejamplle 
■ aometh^ appalling lo eontemptate. The authi»r 



telJa HI In hit prefiee llial be has addnl nbniit als 
thouaand Ftrmannd iDbjecta to thia e4liin&, which* 
bri^ofe, waa eianaideied nniverHll) »• tlir beat worli 
of the kind in any laag^a^v.'-Stilimi±m't /asradii 
March, lb38. 

He haa razed hii ^Erantie atrnvture to the fo«v4ap 

tiont„ and remodelka and reconttfaeted the eatfrt i 
pile. No leaa than xiz thousand addiiionn] «nb]ee||ii| 
and terma areiHuatrated and analysed in thia Bewl 
edition^ aiwellinf the i^raad afprrentte tn bcryrntA 
■ illy chonaand '. Thui la placed bffr>re the pfi>ffta- 
iioQ a CfimpJete and tb^roi<i|^h e:ip<>nrnl of medjeal 
tcrn^inology, wiihont rival oi p^iaajbility nf rlTalrv* 

ft if nniveranJly acknowlediEcd, wa balieva, th*t 

thia wnrk ii incomparnhly tb^ brit and moat coro- 
ftivlv JVIedicaJ Leu eon in the Koxb*^ lanfuafe, i 
The amount of labt»r which ^hediatinauiihed author J 
haa iH-a towed upon it U trtily wonifcrfnl, and 1' 
lentninie nnil reacnrth diiplnyed in itn prepatmtiiJV J 
are cqnaHy rerrmrlcnhle- Cntnaieot And enmiiieihda* 1 
lion arc unneecaaaryf ai m> ont at the preaent day j 
thJnktof purehnain|' any other Mediral Dji.*iiOaar]^ 1 
than ihiB^Sf. Lamj Mtd. amd Surg. Jottm.. iaa. 
1858. 

It it the found at loa aloae of a food medieai libra* 
rytand ih^mld nlwaya be inelitded in the Grit Uatof 
hooka pnrehaaed by the medical atadcnt.—Jiii. Mt4, 
Mmtklwj Jan. iaS8. 

A very perfeet work of the kind^ uadonbtodly tba 
moat perfect in Iha Enfrlith tang nag c.—Jlftd'. am4 
Surg. RtjforiiT, Jan. tHiJS. 

tt U bow emphatically tkt Medical Dictionary of 
the Eaalith laof ungetand fr>r it there tann aobati* 
tntB,— V N. Mid. Jcurm.f Jan 18513. 

It ia acareely aeceaaary to remark that any nuidi' 
eal library wanting a eopy of Dunvliaon^a Lenieoa 
mo it be iinpurfeet.— ^ia- Lumttt^ Jna* 19SB, 

We have ever conaldered tt theheai! antboritypab- 
liihed , and the preae at edition we may aafely aay haa 
D4* eqn?»l ta ttie world .^Ftntfuw Jar Mtd. Jawmalj 
Jan. ism. 

The moateomplete antbority on the aabjeet to h« 
found ia any lanf uage— Fa, M*d. JtmrmUf, Feb. 'IB. 



WT THX ftAXX auTHOa. 

THE PRACTICE OF MEDICINE* A Treatise on Efpecial Pathology to4 Th©- 

rapetttica. Third Edition, la two large ociAVo voJymcat leather, of 1,500 pafea. $6 35. 
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DUNOUrSON (HOBUEYJ, M, O., 

Proreivdr of Iii«tlttLt«s or Mcditim i* the Jefferioo Medical CoLlcfc^ PiiilftdelpJii*. 

HITMAN PHYSIOLOGY, Eighth edition, Thorougblj reriBed and extcD- 

lively modified and «olBrgecti with 6ve liiin(ir«<f and thir(y-rwo illu-ir«tjoii*. In two Jarge ftnd 
bftudsomely printed octavo roltime?. Leather, or about 1500 psg^s. (7 (K). 
In T«vi?ing Ihift work for its ei||hih appearanoe, ibe author hax itp&red no labor to reader il worthy 
a eoiititiuat}E'« of the very g:reat Lavor which ha» been ex te tided to it by the profe^Fiitoii. The wbole 
•oolent* have been rearrAit^dp and to a great extent remodeiled ; the jnve^itigaiion^ wbieh of laia 
y9ar«i have been *o nutneroui and f^o important^ hiiVo been earcfoJiy exattiined and ifjcorporated, 
and the work in eveiy respect h&« been brought up to a level with the pre!4$nt iPtate of the :»itbjeet> 
The object of the author ha* been to render it a conei^ but eompreheii»ive treali^, containing Jhe 
whole body of phy*bl<>gricfll »ciencet to which the sludent and man offoience can al all times refer 
with the certainly of finding whatever they ar^ in search uf, fiiJIy pre*enled in all ita afipeotai and 
on no rofmer edLtion ha^ tbe author bestowed more labor to :«ecufe thiii i*eivuU. 



We believe that iteaa tratr ba kald^ao ifiort com- 
plele nps ftory of faeU upon Ihe tub] act treats, 
e&n aiiywhcf ? be foutiii. The ant bar kii«, mnreovt'r , 
Lhat «:tiviabl« taet a( dcfcnptjuii aiitt that facitity 

md r»4* of e*p™um whieh rrndec liinn peculiirljr' ^^ ^ ^^^^k upon phyiinlojv prnper, iW ac^ienee f»f 
•ecflptafcle to the eaiiiaU or the nudinut render. ^ th e fii net joni performed by the btxiy, ibr itu dent will 
Thia facility, ao requjiite in mctUag C^nh itian>; i gj^^, ^ »|| Us wiiJiei.-A^a*A*iiH Jnurn^ a/ Mid. 
f raver nnd leu attractive tabjcctf ^ knd< addm^iaah g^pj ^gg^j ^ 



Thfi beat wnrk of the kind tn the Eag Jiah Ian* 

The preteni edition the author ha« mude a perfect 
mirror nf the ■eieoee mm it ii it the pf riMit biciUT, 



«hariBM to oae alwityi fBacjpating.— ^oift» Mid 
amd Surg, /onmof , Sept. 1^50 - 

Tha moat eomplete add >atLifactory lyttFin oi 
Phyiiology ip the Engiiib laag sage. — Anur. Mid 
Jomrmoi, 



That be Kai lueeeeded, moit admirably tueeeeded 
in bia pQrjjnae^ il a|}pHrent fruin tbe appearance nf 
an tighth ediii&tt. It it unw the leireiiteDCyFlnf^dja 
on the fitbjectf and worthy of a place iin every pby- 
aieiaji'a !ibrafy.'ir»f<m Latuttj Sept, I&50. 

mi ra^ samk aijtbok. (Nqvt R«ady.) 

GENEEAL THERAPEUTICS AND MATERIA MEDIC A; adapted for a 

Medical Text- book, Wiih Indexes of Hemedieft and of Dii^ea^ef and their Remedies. Sixth 
Edition, rev ised and improved. W ith one hundred and ninety - three ilhi^ttratioaa. In I wo largi* 
and kandiM>mely printed octavo vola., leather^ of about HOC page«. f6 00. 

From the Ant her* s Preface. 

" Another edition ol thiei work being i-tdled for, the ttulhor has* ^ohj*,'?cieff it to a thorough andeareful 
revit^iuo. It ha? been grBlilying lo him that it has been ftmnd 5o exient^ively oseful by i how tor wbofll 
it wa4 e?^pi?cialJv intefid«d, ai« to require thataj'i^r^A ednion should be inMjed in i^o short a lime afier 
the publicaiiiin of a fillh. Grateful tor ibe favorabie reception of the work by the profei^^ion^ he hu^ 
bestowed on the preparation of (he preiwni edition all iho^ caren which were demaiaded by x)m 
former edit ion :^t and ba:^ f pared no painei to render U a faithful i.'pilotne of General Therapeuti<^ 
and Materia Mi*ditta. The copious [ndexeii^ of Rcmediesi and of Di^ear^eA and their Remedies tjan* 
Dot fuilf the author conceives, to add materially to the value of the work'*' 

Thi» work it too widely and too favomblv known lo require more than the assurance ihat the 
Author haa i>evif*ed it with his customary industry, inlroducing whatever has been found nece»!*ary 
to bring it on a level with the moH advanced coijdilioti of tbe fubjecl* The number of illustmiiouft 
has been soiiiewhat enlarged, and the mechanical execution of the volumea will be foatid to have 
undergone a decided improvement. 

In annnadcing a Deweditian of Dr. DnnKli*""'" ] The work will, wo have little duiibt, be bought 
Oaaeral Til era pent icf and hf atari a Alediea, we have and read by the mpjrriiy of mtdienl «lpdenii: iea 
no worda of eomnaeadaticifl to britow upon a work I ai«e, arrafi|;eineiit, and reliability reeoiumetid it ro 
W hove merita hare beea heretofore *o nfteo aod mo i all; no one, we venture to preOiet^ will ilady it 
luitly extol ted. It muat not be tuppoied^howrvrrt withoat prnfit. and there are few to whom it will 



that the preaeat is a mere reprnt of the prcviova 
edition: it^e character of the aathor for Inborif^uk 
reumreii, jadietout aaatypiv, and ckarneai of ex* 
preiftLon. it fnllv i attained by the namr roiia addi* 
tiona ho iiHi maile to the wort,^ and t^e enreful re- 
TliLicin to which be haa mbjiectedl the whoto. — N^ 4. 
MMdic9*Ckif. Rtiritw^ Jan. ISaB. 



not be in n^me men»are oiefpl nta work ^f refff- 
ebee. The yoan^ pruet ttioner^ more eappciaHy , wiU 
fiad thoeopLoai ujilexet appendid to thit ediiinn of 
great aiiiitattee in iho ■t^lrction and preparation of 
anitable formula. — C/tarUMton Mtd. Jaum-rOmd lU- 
vieWf Ian. 185S. 



B7 TBE ftiLMB AtmiOm. (A fttfV EdittOtt.} 

NEW REMEDIES, WITH FORMULA FOR THEIR PREPARATIOK AND 

ADMlKllSTRATlON, Seventh edition, with extenj^ive Additions. In one very large octavo 

volume, ieatherT of 770 p«ge9, $3 75* 

Another edluon of the " New Eemedieit'' having been called for, the author baa endeavored to 
add everything of moment that hati eppeari^d tinee ihe publication of the las^l edition. 

Theai-iiclK^ treated of in the former editioni^ will be found lo have undergone conaiderabEo ex* 
pan^ion in thii^^ in order that the aulbor tnight be endiled lo uitroduce, as far as praetieable, the 
matttta of the »ub*«?qTjent experienee of others, a* well aa of bis own observation acid reiledion ; 
tod to make Ihe work ^tilf more dei»erviog of the extended ctrculation with which the prcL'^diog 
adjlkme have been favored by the profe^njon. By aa enlargement ut' the page, the ntimcroua addi- 
ctions have been incorporated withoul greatly increasing the bulk of the volume.— Pru/a<M. 



One of tbe moit aieful of the anthor'i wurka,— 
SatrtA^m Mtdiettl amd SM.T^c^t Jamrmai. 

Tbii elaborate and utefal volume ihould be 

found in every medieal library, for at a book of re- 

L/erence, (or phjai^tant, it ii tiniiirpatsed by any 

>etii.ei' work in exictence, and the doubte index for 

[ iiteaaea and for remediea« will &e foand greatly tc 

} ita vaJae^— ^'•w Varit Mtd. GufiM. 



The great leaminK of the adthor, and hit remark* 
able induitry in piiflhin|( hit reneJirehet iuto every 
louree whence information ii deriviible, have enabled 
him to throw together an extemive mou of facta 
and tUtementi, aticotiipcmied by full reference to 
idthoritiei^ which Utt fen tare rendert the work 
pmctieally valnnble to in veil i^n tort who detirete 
examine the original ^apera. — Th* .^nmritvmJomwilAl 
S/i'iorwvacf. 
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BLAKCHAHP m t.HA'9 MEDTOAI» 



ERICHSEN {JOHN>p 
THE SCIENCE AND ART OF SURGERYj being a Tbeatjsr on Sumioai,] 

IsJTTRiits, Diseases* AND OfESLATiows. New u^iid inipfovrd Americao, from ibc ^cCiiiid eiilirf«j1 
nnf! rnrcfVjffy rcvi*«e(f Lf«iiJ«>fi rditFon. liiu^trated with ftwr four btrndred rngfavipfft^ @n W^ood*! 
In ^jru- Ibrffe and hahd^ome wiavo volunie> rf one thous^aQd closely printed pitfe*, kaUierpj 
faij^fd handi, $4 fO. (iVW Emiiy, Januaty, ISSU.) ' 

The rery di*itin«iit^lied fnvor wiih which thi^work ha* been recclyvd on both sid^fof il»e Atlm- 
li^ ba» nimuhfi^d the auihor to reniTer u even more worlhy of the position which it Ini^^ no npHlly \ 
altatifed a" a ^taridurd aulhoriry* Every poriioti ba£ been carefully revJeerJ, minjernii* ndditiofui | 
have Ijeen mndc, »rid the mo*t wa'ehfnl care ha^ bee^ estefei**?!} to render it a e^jniplete ex]HLitnrni 
ofihe moi*t Bdranced Cf>iidition ofsurgfcal ^eien<*. Jo ibi#^ manner iht? wofk ha* b*"«i t*tj:i.rLrJ hv 
(»boui B hundred piijyre.% while The H.*rie« of eng-ruviugii hwji bt'en jmcn-eaited by more Hmn V 

rcndei-Miir ii f>ne of the uirmt Ommiighly ilkiFtrated volumcs^ before the proft^mmt. Thi? ; ] 

I he awthcir bavmg n ^ *■-•-' Tipoeshary mo*t uf the notf^** of Thtt farmer Amcrieon editor, i.ut .Tr.e 
ba^ tjern addrd iu U : ^omc few^noles and ijt'ca^ional ttluFtralJoiii have, bow^rvcrj been 

ifitrodueffl In ctucid . ;n rnodeA of pruclice. 

It ti^ In rtur hum!>k judpimi'in, difcrdriUt rhe |4i?*i I tmtt\j enrnunf^r eaH« raqnirinf umgitrm} ttAiiage* 
tiflAli Of ih** U\n4 iii the RriirlUh Uiv^i^^m^. dirniifff I mmii. —BiMtkmt^itf^ 

lhii1)ii«layeh hoolr* nr^ noioftfiirr --r-i. ■ .- < I ' -■.!' -, f^f ived th*? v^ ' 

tic (rufb* r^i of nurjce^rv in ihU ' ^ of /t^s^jif - 

BHiaiu Iii(J*'<:<l, hin H mmtirf fif ■ rfuHaudM. 

bal n.olt'.*lrde thnu a-iom^hln^ .„..■ -., ^,.. .,,„,., ,.„^,,^ , n.HLfL.Jv.'Xh b,h-,i,' *e can oiil> 

^^^^^^^^^^ (ipMtriliiiiiUi lo juirfrry. hs [n 



ib^ JMNi firt*fit *r iwrniv yir^ »* lejrt fnxiti for 
mpdionl ittiiiPMi-< " - '- "t*- Qihiv onr thNi jcivcrt ap- 
projEirnatP# to i? i of ibe peenlim wmiLjtni' 

:fDUttiiafn jii«*i Mil*** *rtM||ji ortiui'br&ncli 

bf\hf* ptofr-siwu .— .r v., „ n r. 7oiir. pf ^If^A^^ ^^ j Stir^fery . 

lis VNltte h grfsily enlianer-d Tiy n very ropmun 
welbarrniifrd imlj~i . W*t re^^an) ihin it» one *r lb** 
01091 irnluiihlif f." * lo moilt^ru f Offer jr. To 

one ^filrriTUf I "f pfaclice, we rr^Krd ii 

tli*»inci«iflfrvic' vhirhhflGHnconi<utL Ht- 

will find a fij!in--'S(H Hi^-iniriffidiiiif tiim thfough rvrry 
«)pp ofibr niHTJiiinn. and noi dew r(Mrii; liini un til the 
HiiaL i«»tir ohhr* (***><- ii 4<^cidptl For ihc insfne rt'R- 
»oti w Tecomrnend H lo Thii#e wb«we rotttiiic of prae- 
Uflc lies tn suqla parts oi Uie eomitrj that ihey man 



be^r >m|fte valfume now extaut on (h^ !*5i".jftft. und J 
wvnh grr'iil r^lfniiiirp wi! add il fo our tfXt-hMwft.-^'l 
^tuhvii'* JfiMTivnl of Mtd^^m Ifnd Sut^rrjf. 

r- ■•,"» wortf. for iL» *i?*', Init^ not b«fQ ^ 

fan -i-nc bundred and f ij|f!'i] ftagc<». pfO- I 

fu*h /^ _ , 1, HfBtich in [■'liv'ji'iii^iriii. r^nrhr^lo- 1 

and prore«ff;fl ; aiKl wtJI pr^ 

for iuformnuou, bath to pbyi^i ' t 

hour of peril— iV. 0, Med. and Suf*;, J^i*rHstl. 

We arc neouninted with an other wmk wJier«i» 
•n trmeh fffwd Hoce, Hound prineipk, lad praelfeftt 1 
lafereDeei, ttamji evesry paf e.— ^wwrtfcw hL«hiI. I 



ELUrS (BENJAMINI, M.D* 
THE MEDICAL FORMULARY: being a Collection of PreHcjriptiong, aenved 

frnm the writing* and praetiee aftnany of \k« mopt eminent physician* of America and Eurone* . 
T*ige(brr with t^e usim! Dietetic Preparation» atid Aiitidorei* for Poii^>n». To which is addetl 
an Appendix^ on the Endcrmienw of Medici nea, and oil the n^i of Ether and Chiorofofoi. Tbel 
whole aconmpamed with n few brief Pharmaeeiiiic und Medical Ob?*ervatiom». Tenth editlooi J 
nsvi!*ed and much extended by Raas^T P. Thojvcas, M- D., Professor of Materia Medica in tht^ 
Fhiiadt.*(phia College of Pharmacy. In one neat octavo volume, catra cloth, iif 2^6 pages, fl 73. 

FOWNes (GEORQEJ, PH, D., S£.C. 
ELEMENTARY CTIEMISTBY; Theoretical and Practical. With iminerOQBl 
nlltiHtraliona Edited, with Addiliunp, by Robert BaiDoxSt M. D. In one largo roval l$mow 



voli?me, oi over 5fjO pagen, Tirilh 18J wcwd-eut^ 
We itnnw ofnolwtter tejEt-booTt.c^pepinllfin thf 1 
ditfieiilt department of ofgatur eUenuBtty, uprni 
whieh it il ptirtirularly full liad sntii factory. We j 
wrmild feci iminf lid it to prpceptura ai a cipitnl 
** Officf hi mil ^^ rot their Itudeati who are bf^ianert 
la CheinUtry. tt i« cnpiouily illuttrateit wit^ ex- 
eetleat wrKHl-ci>ti, itnd alttigether Kifmirably *- got 
ap." — iV /, MtdicQ.1 Mrportir. 

A ilnmiard maauali^ which bin l'>Tif eR>nyM* th* 
rftippiri! i.^ii iyi ^ fiilii «l V ipu ifipeh koowJ'-dijt' in a iranil 
t] ' ' tunctiieved thrtfii^cult *aik of 

ci . Mniteriy tact. Hit Ixiok ii cim' 

(ji*i. ir, .: — f, Jfy% and brief withdut beinff tnn 

dof limticai nr fcnetftl.— Virf mfa M*d.^td SurgUal 
Jvamttl. 



Jn leather, SI ^; extra cloth, ?1 35* 

The wfirlr of Dr» Fowcei hai Uma beett bvfofe 
the puMiCj BJid iti uictiti have been fully appreci- 
atta 11 tae beit textbook on chcmiitry now ilJ 
exiateBee. We do iiatj of eourie, rdaee it in a rant 
■uperiOT to the worka of Bran tie, Graham, Turner, 
Qregorv'i or GmeJiai but we aay that, at a wutlt 
fft ili^denti, it It preferable to any uf thera*— tpa- 
^4A Jourmal of Medisims, 

A wofk wdl adirptN to the want* of the atTUtent 
J\ it Kti 4:3ccrLlent espniitioQ of the ebtef doetiinia 
add facts cvf mi Hf era chenuatry , The sizt flf tb« w*JTt, ■ 
and iti II nmri? the enndeated yet penpteunaii itvlt 1 
in wliirh it it writren, ahtnlve ii frntn th«ehtirfel4 
very properly arfCi^ afaiati mntt (nutiUAU termed ' 



FISKE FUND PRIZE ESSAYS. 

THE EFFECTS OF CLLMaTE ON TUBKBCtlLOnS DISEASE. Bv Eowim 

Lkf, M, R. C a, Lr*idon, and THE INFLUENCE OF I'RECtNANC V ON THE DEVELOF^^ 
MENT 0¥ TUBERCLEa By t,i>WARf* Warkkpt, M. I J., ol Edenton, N. C. T*jgrttwr tftf 
one nt?at octavo voitirae, extra cloth, f 1 00, (Jtmt iiMtl^.) 

FERQUSSON~( WILLI AM), F. R. S,, 

Prnfettor of SmiRery Jn Kitig^t CttUegc, Lnndont Ac. 

A SYSTEM OF PRACTICAL SURGERY. Fomb American, from the tliini 

atiil eiiliirgeid London editioiu In one targ^e aiid beiiutifuny printed octavo volumei of about HXI 

pa#«»t with 3^3 hand«K)fne illn»tr«tion<», l^iiOier. 53 00. 

No wnrtf WBi ever wHttrn whieh i^ v I The addition i»r mnay new par ea ma Ifrathia work, ^ 

'*iininreh*'nded th«* ne^e»«i'ie» i>t the I 1 morethaD ever mdjiprnsuUrto thcitudeataDd fiiae*l 

/t/^ffcejliijoer, nod wat more carefiiliy . t,, rilioaer.— KaiiJkiiif ^1 J6jlr«il, " 

i/ntf &iaf!e pufpme thma, tkim^^N. ¥, M<d. Jitumai. \ 
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FLINT (AUSTIN), M. D., 

Profestor of the Theory and Practice of Medicine in the Univertity of LonitTille, ke. 
(An Important New Work,) 

PHYSICAL EXPLORATION AND DIAGNOSIS OF DISEASES AFFECT- 

ING THE RESPIRATORY ORGANS. In one large and handsome octavo volume, extra 
cloth, 636 pages. $3 00. 

We can only state onr general impresiinn of the Inn^i, with which we are acqnninted in the English 
high value__of thii woric, and cnrHially recommend tangaage.— Bo«rofi Med. and Surg. Journal. 



it to all. We regard it, in point both of dtrranffemeDt 
and of the marlced ability of ita treatment of the lob- 
jecta, ai deitined to talce the firtt rank in worki of 
thii clan. So far aioor information extendi, It hai 



A work of oriffinal observation of the higheat merit. 
We recommend the treatise to every one who wishes 
to become a eorrcet aaaeultator. Based to a verjr 
larfl^e extent upon cases numerically examined, it 



at present no_ equal. To the practitioner, as well as carries the evidtnce of careful study and discrimina. 



the student, it will he invaluable in clearing up the 
diagnosis o( doubtful cases, and in sheddmg light 
upon diffieult phenomena.— Bii|fa(e M*d. Journal. 
This is the most elaborate work devoted exclu- 
sively to the physical exploration of diseases of the 



tion U)>on e^ery pave. It does credit lo ttie author, 
and, through him, to the nniffssion in this country. 
It is, what we cannot call every book npon auscul- 
tation, a readable book.^ilm. Jour. Med. Scienctt. 



NOW COMPLBTB, 
GRAHAM (THOMAS), F. R. 8., 
THE ELEMENTS OF INORGANIC CHEMISTRY, including the Applica- 
tions of the Science in the Arts. New and much enlarged edition, bv Henry Watts and Robert 
Bridges, M. D. Complete in one large and handsome octavo volume, of over 800 very large 
pages, with two hundred and thirty-two wood-cut:*, extra cloth. $4 00. 

3*^ Part II., completing the work from p. 431 to end, with Index, Title Matter, &c., may be 
separate, cloth backs and paper sides. Price $2 50. 

The long delay which has intervened since the appearance of the first portion of this work, has 
rendered necesnary an Appendix, embodying the numerous and important investigations and dis- 
coveries of the last few^ears in the subjects contained in Part I. This occupies a large portion 
of Part II., and will be found to present a complete abstract of the most recent researches in the 
general principles of the science, as well as all details necessary to bring the whole work thoroughly 
up to the present time in all departments of Inorganic Chemistry. 

Gentlemen desirous of completing their copies of the work are requested to apply for Part II. 
without delay. It will be sent by mail, prepaid, on receipt of the amount, f 2 50. 

It is a very acceptable addition to the library of 
standard bo<ik g of rvery ehemical gtudent. No reader 
of English works on this science can atford to be 
without this edition of Prof. Graham's Eiementa.^ 
SilUman's /o«ma2, March, 1&58. 



From Pro/. J. L. Oawtour^ New Orleans School 
of Medicine f May 9, 1856. 
It is beyond nil qtiestim the best systematic work 
on Chemistry in the English 1angua|ire? end I am 
gratified to find that an Araeiican edition at a mo- 
derate priee has been issued, so as to place it within 
the means of students. It will be the only text-bouk 
I shall n(»w recommend to my class. 



From Pro/. Woleo't Qihbs^ N. Y. Free Academy, 
May 25, 1858. 

The work is an admirable one in all respeett^and 
its repablication here eannut fail to exert a positive 
influence npon the progress of science in this country. 



From Pro/. E. N. Hon ford. Harvard College, April 
27,1858. 

It has, in its earlier and less perfect editions, been 
famiPar to me, and the excellence of its plan and 
the clearness and complefncss of its discasaions, 
haye long been my admiration. 



QRIFFITH (ROBERT E.), M. D., &e. 
A UNIVERSAL FORMULARY, containing the methods of Preparing and Ad- 

ministering Officinal and other Medicines. The whole adapted to Physicians and Pharmaceu- 
tists. Second Edition, thoroughly revised, with numerous additions, by Robert P. Thomas, 
M. D., Profe^sor ot Materia Medica in the Philadelphia College of Pharmacy. In one large and 
handsome octavo volume, extra cloth, of 650 pages, double columns. $3 00; or bound in sheep, 
$3 25. 



It was a work requiring much perseverance, and 
when published was looked upon as by far the be^i 
work of its kind that had issued from the American 
press. Prof Thomas has certainly "improved," a» 
well as add»*d 'othis Formnlary, and has rendertf>d it 
additionally deserving of the confidence of pharma- 
ceutiflU and physicians.— ilm. Journal o/ Phamuuy. 

We are happy to announce a new and improved 
edition of thif*. one of the most valuable and nsefol 
works that have emanated from an American pen. 
It would do credit to any country, and will be found 
of daily usefulneH* to practitioners of medicine; it is 
better adapted to their purposes than the dispensato 
xitt.Southern Med. and Surg. Journal. 

It is one of the mostnseftil books a country practi- 
tioner can possibly have in his possession. — Medicat 
ChronieU. 

This is a work of six hundred and fifty one pages 



nisterina medicines that can be desired by the physi- 
cian and pharmaceutist. — WesUm LarueL 

The amount of useful, e very-day matter, for a prac- 
ticinir physician, is really immense.— Boston Mrd. 
and Surg. Journal. 

We predict a great sale for this work, and we espe- 
eiallv recommend it to all medieal teachers.— AieA- 
mond Suthoseope. 

This edition of Dr. Griffith's work has been greatly 
imnroved by the revision and ample additions of Dr. 
Thomas, and is now. we believe, one of the roost 
complete works of its kind in any language. The 
additions amount to about seventy pages, and ne 
effort ha^been spared to include in them all the re- 
cent improvements which have been published in 
medical journals, and systematic treatises. A work 
of this kind ap(»ears to us indispensable to the physi- 
cian, and ih^reis none we can more cordially recom- 



embracing all on the subject of preparing and admi- < mend.— /V. Y. Jourrialof Mtdieins. 

QLUQE (GOTTLIEB), M. D., 

Professor of Physiology and Pathological Anatomy in the University of Brussels, fte. 

AN ATLAS OF PATHOLOGICAL HISTOLOGY. Translated, with Notes 
and Additions, by Josxfh Lxidt, M. D., Professor of Anatomy in the University of Pennsylva- 
nia. In one volume, very large imperial quarto, extra cloth, with 320 figures, plain and colored, 
on twelve copperplates. 95 00. 



BLANOHARD ^ LEA'S MEDICAL 



GROSS (SAMUEL DJ, M. O., 

Profaulkr of Sargcry irt the Jrtfcrtun Medical CoUcffP uf phiUdeJpW*, &«. 

New Editloii (Now Head^.) 
ELEMENTS OF PATHOLOGICAL ANATOMY. Third dition, tkownghlj 

T«ifie«d uid ^r«all^ impruvec]. In one lar;g« and very handM)m«ac-liivo \rrilume, with iitH>ul llifDe 

hundred ntid fifty beauitful illusirntbns, or which a larg« number nr« from tingmml dm^lngs. 

Pi- ice in eitra clolh, *4 75 ; kaihcr» raised b&ndE, $5 2^. 

The very rapid advance* in the Soieiiee of Patholof ical Anatomy dwrinj? the i«?t few year* bave 
reudered essential a ihorouj^h modificalion of ihi» work, witb a v^iew or nisklDi^ jt a tM>rrerl eitrpo- 
nent of the prewDl Mate of the Etubjeei. The very careful manner in which Ihi? taitk hiii» brca 
Gieeuted, and the amount of alteftitiun which it has undergone, have enabled the aiitiior to aay^ that 
** whh I he many chftnge* and improvement*' now intfodiiced, the work may be regarded almoil u , 
a new *Teari?^e/'^ while the efforiis of the author have been se<;oiided »« warda tike meehanical^ 
exeouUtjn of the votume^ rendering it one of the hntidiiomeft product iooa of the Anherioan pr«i«L 
A very Eai^e number of new and beauUful original illuj-tratinnp have been introduced, and the work, 
it i* hopsd, wiH folly maipraiii ibe repuiaiion tiLherto eupyed by it o{ a complete and pr«ct>cal ex- 
position of it« diflicfili and important subject. 

We mnit linerrvly con|r Tutu tut? the aiithr>r on the Wo have been faTorsbly imptened with thf f ene- 
iaeeeMMtEn) mjiiio«r in which he hnt nccotnphihed tiii ' taI mniin|FT m which Dt, Grnsi hm rxet^uted hii Utk 



pmp'tttd ot>jf^ct. HiB hfiok ji moit udmirFibly Cftl- 
raljilpd tci Gil fi[v n blaak which hitt long t>««ti U\l to 
eatitt in thia d^pjirimeiit of medical lit^mnire, and 
ftftftuch muii become very wid^li' ci^i:ulHteti a.nintigtt 
«iJ clHttpi. of ihf* profvMnum.^DifbUii QtMtteftjf 
JfUfn. 6/ M*d, Sthnctf Nov. 1657* 



uf nffiirdiai^ ■ cumpriihei^iEire digt^at of tho pretent 
ctiLie af the litcrNtare of FathijlL>^icaI Annlomf ,ajidl 
havB maeh plcMure in rectimmcod injr hii woffc to 
our readcirBj a^ we be lie re one well ilepervinc at 
diligent pcruwl and careful Atodr. — Momtrtai M«il. 
C*r«.,Sflpt. 1857. 
BT THB a4MJt AFtaOR, 

A PRACTICAL TREATISE ON THE DISEASES, INJimiES, AND 

MALFORMATIONS OF THE UBINAHY BLADDER, THE PROSTATE GLAND, AJO) 
THE UHETHRA. Second Edition, revit^d and much enlarged, with one hundred and eighty- 
foifr illustrations. In one larRe and very hand<^ome octavo volume, of over niue hundred pagea^ 
In I eat her ^ raiMfd bands, $5 25 ; extra cloth, S4 75* 
A volume replete wtt^h truthi and priufsiplei of the | ftontid ta itt pratitleal detjiilif it uuiyin truth be mid 



utmoal ifalae Iji theinvratiraticmof t;he«fi div 



' to leave »eArc«ly aD^ihtar to ht desired oa so ifn-> 
pormitt a lobjecti ankd with the udditionn nud iwidi- 
Scatidum reiultini^ fram future dlteoveriet lad iia- 
provementt^ it Will protmbly renmLDoneof theniOiC 
rnlamble works on thji iiibKcl *o fon^ «■ the icieace 
of iiiedicine ■haJ) oxitt.'^Bfst^n Mid. ^nd Smtg. 



■tira 
ArfUirimn Bitdi*ai Jomm^. 

Dn tbeflppcuranccof the Gret edition of thUworlt^ 
the ieiidiniir hdnfliah rrhedienl review predicted that it 
wiitild hnve a " pi-rmMneCkt plnce iti tlie Ijtemture of 
•urprery woitby trp rank with the be*t work* of tlie 
preseat npfe.*^ Thii prediction hhi tjeen nmpljr fa I- ^ - 
filled. Dr. Orois'i treatise has t>Feti found to aup* i Whoever Will pemie thevait amoaat ofvalitable 
ply eompletety the want which has hern felt ever nractical informiitJon it contaioij. and which we 
pmce the elevation of turnery to the runic of n science J nave been unubie even to nonce, will, we thtakf^ 
of a footl practical treatise on the diteatesof the aj|rree with ua, that there ia no Wf^rk in the EngliiJl 
bladder and ittacccMoq^ organa. Philosophical in ' lan^ua^e which can make any just preteBtiou to 
ita dcilgn, methodJeal in ita arraDgement,am{ilfl and I be tta eqaal. — J^. Y. JsuTtmi et/Msdititu. 

BY THB SAM» AlTTKOR. 

A PRACTICAL TREATISE ON FOREIGN BODIES IN THE AIR^PA3^ 

SAGE3. In one haodsoDie ooinvo volume^ extra ctoth, with illuatraiion^' pp^ 463. O 15, 

BT Ttl I » A ai m A UTHO ft . {ln pfef»,) 

A SYSTEM OF SURGERY ; Diagnostic, Patbobgicftl, Tbemp«utic> and Operm- 

liv«. Wilii v«ry ntitueroua eogravioga on wcwd. In two l&rge otHavo rolumea. 



GIBSON (WILLIAM), M. O,, 

Late Professor 41 f Surgery in the LJaiversity of PeDaiyJvaaia, &c, 

INSTITUTES AND PRACTICE OF SURGERY j bciog Outlines of a Conm 

of LeclufCR. Eig:bih piJition, improved and altered. With thirty- four pTatea. In two handtome 
octitvo volttmesj oomainiug about 1000 pageSj leather, rai!*^ bands, it) 50, 

QRAY (HENRY), F. R, S., 

Leetaref on Anatomy at St. Geofpfe'a HoipitaU l^ndoa, Ae* 

ANATOMY. DESCRUTIVE AND SlJiyHICAL. The Drowings by H. V. 

CARTEfc, M D.| late Demon Mraiur c*o Anatomy at St. George'* Uospital : the Di»weliofi» ioiotly 

by \h^ Atrnioa and Dr. Cahtbei. In onf maguijfioent tmpertal ociavo volume, with 363 larfo { 

and elaburnte engravings on wirad. {At ^«^j4 

The author has endeavored in thi» wcrk to cover a more extended range of fwbjeet* I bait tt 
ri|»tomary in the ordJtiairy text-books^ bv giving not only the detaila necessary Ti>t t hoi Indent, but 
vAf^ th? upprieaiion of tho»e deiaib in iSe praotice of inrdidne and j-^urgeryi ihti? render bg it not < 
im!y a pide for the learner, btit ati admiraMe work of leterence tor ihe autive praclil toner, T\m 
engraving!! form » F^pecmE feature in t^e work^ many of them being the size ol' nuttiref nearly ail i 
oriftnel, and having i he narnen ot the vartou* parts printed on (he biidy ol th« eit% lo iiliir«of figiiret I 
of revere ore wiii} de»criptioni at the foot. They ihu« turm a com pie' e anri t^pleudid ^rie^, wbi4?l] 
will greailv ai^i^^t the pliMfent ij obtaining a dear ic^ca of Anatomy, and will also »erve to relreab < 
the memory of (how who may find in the exigenciea oi pritotice the oece»»iiy of retialling the de- 
taila of tno di^^eeting rootn. 



GARDNER'S MEDICAL CffEMI&TBY, for the 

aae of l^tndenta nnd thei Prnf^ ftti^inn. In one royaf 
Itkito. vol. I ex. eJoth, pp. ad^j wU^ lUuatraliona, 

BUOBE8> CUmCAL INTRODUCTION TO 



THE PRACTICE OF AUStcrLTATtON AND 

OTHER MOm\^ UF PHV- ' -'-.>*i|S 

IN D1!*EA9ES0FTHE [ .RT. 

KcC4i>fid Arnericani^frnm thr *ioa. 

1 vii^l. ruyal l^rao., ex, clutci, im,i. ^^it ^i uv. 



HOBLYN (RrCHARD DJ, M.O. 
A BICTIONAKT OF THE TEBMS USED IN MEDICINE AM) THE 

COLLATERAL SCIENCES, A new Amerkfln cdirion. Revised, with ni»niProu* Addition*, 
by Isaac Havh, M. D-i edUor oi ihe *^ AmerJcHo Juuma! oflhe Medickl Scienoefl.^' In ofic large 
Toyd I2mi>. volume^ leather, of over 500 double eolumaed pages, il 50, 



If the freqaenCT with whi<?h we have rfferrwl to 
till* tqIuiii« tiQce ki rpc^ption Ctotii the palilialnef, 
tvto at thrtc wreki ngn, he ajiy criieri^^n ior the 
futuret th^ bincJ i ng will joon have to be renewed , even 
with (^Hitrrfi4 hRndlmiE;, Wp find t^nl Dr. Hvjr hn* 
done the pr^jfesBirm |rfi>at lemea by hii cAftfui anil 
iDdoitrinui iabftr«. The Dietiobary hfei thua become 
enuaently ■uited to vvr nifdicnl tirfjthirfn in Ihii 
ec»tttitry ^ T be aifd J tion a b f D r . H n vi «7 e i p b rae ketB , 
and we b^^lieve tbere it not ft ■ini^le pa^e but bean 
Ihens iDPigniri; in every mttnnce whit*h wehiive thni 
far tif^ttiif'c'ij, Lhe nUJitiniii arc really needed Kfid rjt- 
De«dmt;U vnliiabLe. We henrtilyeontmeiid the *Oflc 
to kII wbu wiih to be aw tonran-i ia medieftl termt* 
tiolaf jr. — Boftoti Mid. amd Surg, Journal, 

To bmh pnetkiotjer v&d itadeaL we reenninieDd 
thii dictinnaiy ■■ beitiff c«Dvenirnt m ti«e, acenmle 
in itefini Lino, and tulneJeattf full mad enmplrle for 
ardjnary euniiiltaUoD.^ — CkmfiMiamMMd. Jttuwn^ (Siul 



Br^Ujn hut »lw*yibfen ■ favorite dletiosary, nnd 
in Uf prrenent eulnrfed und JEnpmv&it fnrrn will ^\9t 
^nhtetMAtitfHEikmihnuevtT. TheAmeriqaneditt*r^ 
Dr. Hay I, hai made many very vmlottble ■.ddjtioM. 
_iV, /. Jtf »4f . Jtf|Mrf«r. 

To eappty tlie waat uf (He inedicil reviiler aTiiJuf; 
fmm thii eauK^ we kaow of nn dictionary better 
arriinfed und adapted thun the one bearioir the above 
title. It ia not encumbered with the obiiiLete ternii 
of a bygooe age^ but it eontabi ail that are now in 
aie t embratring every departmeDt ormedieal icieoce 
down to the very latcBt dftte, Th« vj^lume ia of s 
eonvcnient lize U) he li«^ by the medieal itudent) 
add yfii iarge enon^b to make a reapectHble a p pear' 
ance in the libra^ry of a ph>*iiciaa.— W*:ji^*r*i Lamctt, 

Hoblyn'i Dictionary haa lone been a favorite with 
Di. It la the beat bonk of de^tittiotia we httve^ and 
aufhl aLway* tn be upon the itndent'a tal 
Samtktm Mtd. and Sute- JpwniAJ, 



;u- 



HUNTER (JOHNJ, 
{See "RiGord,*' pe^ 26^ for Ricurd'^ ediltoa of Hunter en VeibereAl.} 



HOtLANOtSm HENRV^ BART., M,D,,F. R-S*, 

FJiyaieian ia Ordinary' to the Queen &( Efifluiidi he 

MEDICAL NOTES AND REFLECTIONS. From the tbird London oditioii. 

In one handsome octavo voltirae^ eiira cloth, S3 00. 



HABERSHON rs. O,), M. D,, 

Aaaiiiani Phyaieiaii to and Leeturer on Materia Metljca anil Tbernpentieiat Gay 'a Eonpltal, kc. 

PATHOLOGICAL AND PRACTICAL OBSERVATIONS ON DISEASES 

OF THE ALIMENTARY CANAL, CESOPHAGUS, STOMACH, C^CUM. AND INTES- 
TINES. With ill ustratjoiis on wmxl. In o«e band^omi? octavo volume* (FublisJking- in skt 
M^diad iV«v« ignd Uhraryft^r 1858 and 185^,) 



HORNER (WtLLIAM EJ, M. D., 

Profeiaor of Anatomy in the Unjvertity of Pen nay I vai^ la. 

SPECIAL ANATOMY AND HISTOLOGY. Eighth edition. Extensively 

revised and tncMJified^ In two large octavo votumen, extr« ctotb, of mora Uieo oae tttouaand 
piges, band«oixiely pflnted^ with over three hundred iliufltrmtioos^ f6 00< 



ANATOMICAL ATLAS, 

ptgeSS. 



»r THI iAIiW AUTHOR. 

Bj Professors Hoener and Smith, 



See Smithy 



HAMILTON (FRANK- H\ M, O,, 

Profeaaor ttf Sgif ery^ ia Bufalo Medieal Cnllege, &c. 

A COMPLETE TREATISE ON FRACTURES AND DTSLOCATIONa 

one bandfome ontavo volume^ wilh several hundred illustrations. {Preparing.) 



In 



JONES (T. WHARTON), F. R. S., 

profeaaor of Dphtbalmio Medielne and Surfery in Univeriity Colle^ef I>mtdoni ht* 

THE PRINCIPLES AND PRACTICE OF OPHTHALMIC 3IEDICINE 

AND SURGEKV. With one bimdred and ten illuMTationi. Seonnd Arnertean from Ihe second 
and revised London ediiiont with addjiionsby E[>waeid Hart^hounEi M. D** Sur^^tjon to Wills* 
Hoppilai, &c. In one targe * band^ome royal 12 mo. volume, extra clotb^ oi 500 page^i. SI 50. 
We are confident tbat the reailer will find, on 

pertiBiil, that the eiecution of the work Amply fulfi In 

UNe protniie *^( the preface, nnd «ii«tiiiatf in every 



point, the already hi^^h Teputation of the author ai 
aa nphthjilmie lurtfena ai well aa i phyaiokk^JBt 
anil patht>lo)|riit. The bni-k ia evidrntly the retalt 
of mneh labor and reaeareh^ und hai been written 
with the f renteat eare and attentirin ; it poaaeiAea 
that belt 4|ii'aLliy which a |eiieral worlt, like a ava- 
tern or fOHfiLiai ran ihow, vije: the qua lity of having 
all the mate rialiwheneeaoever derived, aoLhr,roa^h- 



y wriru^ht qi», and digeated m the aaltior'a mind, 
aa to come forth wilh the freahneaa and intpre»aive> 
real of an ori$;inal traduction. We eatertain ilttle 
doubt that thia book will become wh^t itt :hytbor 
hoped it might bpcomei,a rranual for daily reference 
and eimiakntion by the atudentand the gencrM prac- 
titioner. The wnrk ia marked by lliat correclneat, 
eleamea^, and frecition of ityle which diatingnitb 
<ilL the prod notion a of the l«Lned attthor. — BHHi^h 
Oind Far. Mtd. Bttntw. 



18 



BliANCHAKU ft LKA'S MEpIGAt* 



JONES tC. HANDFrELDIi F. R. S,, St. EDWARD H. SIEVEKING, M,Op, 

A MANUAL OP PATHOI/)GICAL ANATOMY. First American EJitjon, 

KtsvT^tfd. Witli lliree hyiidred «nil ntoeiy-Ti^ven Imiicbutiie wood i^tigravings. In eiie iuffe btid 

beainifut ofiavo volume of iiearly 7{*0 ptigei^t leHthtir. Wi 75. 

pr«i«!tit eotitUfi^ii of puthcvlnfictil tniitntfiy. In itit» 
th^y *iiiv<' brrji fompkrcly lucc&tvrnl 



form^ n r*iHtiptrte niiEJiTif: nf whai it kiif^^WD in llie 
diftniiiri of rfttbrklo-Mwit ^^niili)my, jt jp perlinpt llic- 
belt wpir); in ilit Ertitlislii bti^imerd. I tsffrmt ifi«rtt 
ti>iiiiii4 in ii!i Cf»mf4i t.rn*'s« ftfld lirevily^ Jind in thii 
rMpeetit fti^ppli'^'i n iccf-rit ilr'A dersTgin in imr iitc- 
rntorc. Hrr^-tirfiirp the iriurit-nt nf pathifhi^y win 




■ BUtntfiy. 
th^y *iiiv<' brrji fninpic^rcly i 
Muc cf the beat ciprnpHnlinni wKicli w 

Wp 11 rg*- upon our reiulen bticJ t '■ 
to til em to procure tlie work btfore ua k* th.t br*t 



hcd ihp fi**l(l w^w^ tnrxlfniflitvf rhftiLiTt f^^r niliivnipd ' mi^iaai of ohkiimisg thii iiifc»rrnalic*&^^^!t*lAo*cofn ^ 
it with ■«)■ <lp<rre if -"•'^''^M . A- " ■"TtTi^lf wofk ; From the ofii>1 eiamlimnon we h:r - "- — -e 

It Rt a lexT-b*'. 
■neh a tKXik he ' . 1 

, „ . . , , _ , reference. Por iNt, .t..„,.., it 

Ta oflVrlOf the«bnvn tit]6^ wwrk tn the pablte, the | will b* likely trt be In rifely uteful^M jr 9Ut(> tt»lf 
sqthori hnvr idii'l uU<!Mnp[tTij tr* intrude m-w viewii im \ to Lh*iic btny mflci who have Hltle litrir for miaalo 
tliejr pTitfntminosi] brt^threri^ iiut limply to Iny b«fiire invcitigttJ'inii} nud prtfer & Autnimiry to tm elkbi^raM 
them, whmi hu liinf bwu wanted, »a ciHtline c*f the i tantiut.^BuJ' ' " " * * 



U Wtlft mtiy «e<rre i^f -"''^','^M- Ab ■ .im;ilf wofk From the e>fii>1 ei»ml 

lli*^^rf''''l*'7*'^'''V '^ 7 "^irr^^i 7^^:,*w '^Mai'* irt^Jin^ri t« ^^ff^d it 
J™''!!?^ pHthnbw*! »ri.itmiiy, and nhuaU bn iB liortml, and inlellijAsMc, m. 



u^afjd Midkat Journal. 



ICIRKES (WTLLIAM SENHOUSE)| M, D,, 

Dettionitnilitr 'ir.^Turlud Annluiiiy (|! Si. Bnrlhciluiriew^i Huapitat, <k<i* 

A MAlfUAL OF PHYSIOLOGY. A di^w Americnn, from the third hnd 

imprviVei! London edition. Wtijj iwo hurjdri^d i!tn*tratio!]«. In ot^ large ood hftddi^ime roy&l 

12mo. voJuiiiti, leaikt<r. pp. 586, §2 OO. (Jtuat limned, 18570 

[it it^nm iM-^ln^ rhi*^ work throiigh hrti Itond;*, the Biithor ha» endeavored to render it i eorreet 
erpoftfticiu of (tie preweut i^niidiiifJEi bl the ^ciente, malriiif MiPb aiierRiion? end addititsn* ft* bavie 
been dii?tHlc;d by ftirlher tfxjwnenee^ or aw I lie pf«^rt'^ of im^-estigation has rt*iidured JefirEiblc. In 
every pamn of mechtuiTcnl exerunon the (nib[i.''h**r'* have tou^lil to make il s^uperior to former edi* 
tion^, Bj»d ai ihe very low price ni whiPb it in olfered, ll wiirbe found on« of Vkn b&f)il^ine»l mid 
cheiipci*t Vol urn eft bi'fiife The profession. 

In milking ih**^* improvemt?n1it, e»re has bet^n eatrrin^eH not undtjly lo ifierei^e its «(», thiiA 
mainiainiiiK it" Ji>iinoEive chanieterieiijo of preM*nLine within a mixlerate compass a clear and eon- 
oeeied view of iL^ subjed!** sulFicient for Uie waf*1s ol ihe rlodenL 

Thi* la a new wnd very Tnui-h impfnved edition of I One iff the very beat bandbooka M Phy^ioloRr we 
Dt, Kirkci' w^'ll-known Hjuidbjiok of I*hyiitJl*MV- pnairM^prrienting Jia»t. aueh an liiitlinf of the *rJ.* 
OHf loAlly ^nuatfiirleil <ia tht *w*tb of th« ailmirdilf eiice, eftmpfiaint nil R?'t^f^unt of ita lendiFUf fueli and 
treattBe of iMufler^ it hu* in iiiec«afiire editinni de- ^ feneraily >isJinilted priziicipleB,am Iheiliiiknl ruquire* 
Telopec} JUeir intn an almOBt orir innl wufk^ ihongb , iitirias hia attendnDt.ie upi>n a cuLirae (i>r !<^<'tnrf>ti. or 
Rodian|t«'bNtb'een mqrle in thrti^Liior#irfan^eiiiriiL fOr reifertiticc whiUt prepariug for exmtiuaalJiOD.^ 



It eombinea efiiiea.ptn4?aa with eompletenet^, nad ia, 
tbereforeT,"''"^^ir*''b' ittiMptpii fnf ei mini Inti* in hy the 
biiiiy practiiioaer. — DubtU QmiirUriif JeumuijT^b. 

f ta ej(;eeltpn(*o ia in If* compnetneaa, Ita claameM, 
and ita carefully i;j ted auilj<»riiiea. it ia tbe mt>Ai 
P'^avenirnt ortpst-brioki Tbeae gentkmen, Mr»r« 
Kinesaami Pa^et, hnve renlly nn imini^nAt* inletnt for 
ailefliee, which ta but tn eontmon or mti etiejipaaprat- 
inff people fnncy. Thj^y have theeift i»f IcIIiik u» 
what wn w«iti 14* knnw, without thinkiu| it Becea* 
nrv tit tell ya nil thef kiiow^— Bot^ff* Med OMd 
Smrg, Jcmnmi^ May H, Iti£7. 



We need onlywiy, thi*t, without enTerin^ mlrt d\t- 
Qoaaiodtfof iiufcettlecl C|u«atirint, it coniamB alii the 
ffcenl impri>venitnti in tbii depaftran?nt iitf fnerfienl 
ieteD<-e. Fi>r the atndent beffifinitiir thia atutty^and 
ihe prarrtitiuner Who htia tint leiinre to rrifreili ht» 
niemitrv, ihp* boot ia invnlunMe, a* ji -^untJiini jiH 
that it ia importnnt to Icfl-iw^ Wit html »|>ei?inJ detatft, 
whit?h lire read with Intereat tiwly by iboic whfy 
woiild make ft ipecialty, of desire to popt^'^ai a crttl* 
»l knowledge of tho aubject,— CAaHjif** Mtditnl 



KNAPP'9 TKCriNOLOOYj or, Chemiilry applied 
to t^e Aril Slid lo Manuiacturcif . Edtt«d, Wiih 
fiomeront Notea nnd Ailditioat, by Dr EDMtr!«i> 
KoMAJ,^* and Dr. Tuumaa Ric^ijicatj^. Fiiat 



Amerirnn edition, with Nolca and Addiiiona, by 
Fv&(. WAht^t. E. JoBNiOH. tn tWi' tiHneJtome 
oeiiivo vol II met, extra clotti, with a bout SOU woud* 
rag raving. 10 00* 



A MANUAL OF EXAMINATIONS upon Anatomy, Phjsiolngy, Swrgetr, 

Practice of Mt?(boiiie. Ob-lctrjes, Mflieria M^ioa, Chemii^try, Plianiiacy, ttni TiwmpetjtifM, To 
which ih adck'd a MediciiJ Fonnulufy^ Dei'igned for indents of Medicine throngbotit (he Uimed 
filatef. Third ediEiftth Ihoroughly revised and greatly extended stid entarg^ed. Wub three 
bilfidred and Mveniy illuftlralion*. In on* farg« and haiidiMim« royal l^mo- volume, tealbefi of 
over SQO cEosely printed pagTS* {Jnnt Ustadi) S2 50- 

The great pppiikrtly of this* voltim*^, and the ftumerouit demand:^ for il during the two yeari^ m which 
it bas been oiti ol print, have mduiMsd the author in ith revHoti to *parf no pain^ tt> render il a 
correct and aeciirale digeHi uf the moi^t recirm conduioit of all ihe hranc^heft ofmedioal #cicri\ce, In 
m«ny reaped s it n^iny, ihepefore, be regarded rather ae^ & new book than m new edition . nn entire 
feotion on t*liy#iotfigy having been added, as nUo one oti OrjcBnic Chemist rVh to ' i^ 

having been rewritten, A very <*ompleie *efieJi of iilnsflralitMia baft bi^n intr- v 

care Ea.-* iM,*en tttkcui in the mechanical eiecutioti to reader it a oonveoieat *nd i-wr^ lt 

study or ref^reace, 

Ttte arrangement of the volume ip tbe lorm ol qiiefttion and antw^r renders il eape«natiy #tti(ed 
fur the o(Hce ejEnminalion of Bitjdenla and for ihowe preparing for gradiwition. 

n^e kmnv 'if do t>i*itrr eoFnpnnlrrii for the iiudent | rntmmed inlolita bead by tbti varjoita pn^^fM^ora Vt) 
tfarmg ffie tumrm speni ia the lecture rminit or to re^ whom he it ^um^ielled to Ititen, — ITiJCf nt Lame*if 
fffmitj At M. gimaev) bit tnaiDOry of tb« vaftoiut io^iei | May, li}£7. 




AND SGIENTIFIO PUBLIOATIONS. 19 

LEHMANN (C. Q.) 
PHTSIOLOOICAL CHEMISTRY. Translated from the second edition by 
GsoROB E. DAT, M. D., F. R. S., &»., edited by R. E. Rooeks, M. D.. ProfestH>r of ChemiBtry 
in the Medical Department of the (Jnivemty of Penntiylvania, with illustrations t^elected from 
Funke'8 Atlas of PhyBloloQical Chemistry, and an Appendix of plates. Complete in two large 
and handsome octavo volumes, extra cloth, containing 1200 pages, with nearly two hundred illus- 
trations. $6 00. 

This great work, universally aclmowledged as the most complete and authoritative exposition of 
the principles and details of Zoochemistry, in its passa^ through the press, has received from 
Professor Rogers such care as was necessary to present it in a correct and reliable form. To such 
a work additions were deemed superfluous, out several years having elapsed between the appear- 
anr*e in Germany of the first and last volume, the latter contained a supplement, embodying nume- 
rous corrections and additions resulting firom the advance of the science. These have all been incor- 
porated in the text in their appropriate places, while the subjects hove been still furtner elucidated by 
the insertion of illustrations from the Atlas of Dr. Otto Fun ke. With the view of supplying the student 
with the means of convenient comparison, a large number of wood-cuts, from works on kindred 
subjects, have also been added in the form of an Appendix of Plates. The wurk is, therefore, pre- 
sented as in every way worthy the attention of all who desire to be familiar with the modem facts 
and doctrines of physiological Science. 



ft treate.— £dii»&«ff A Monthlp Journal <^f Mtdical 
Seienet. 

Already well known and appreciated by the scien- 
tific world, Professor Lehmann^s great work le- 



The most important contribution as yet made to 
PhysiolDgicsl Chemistry. — Am. Journal Mtd. 8ei' 
tfic««, Jan. 1856. 

The present volnmes belong to the small class of _ , „ 

medical literature which comprises elaborate works , quires no laudatory sentences, as, under a new garb, 
of the highest order of merit.—Af oatr«a/ Mtd. Chron- it is now presented to us. The little space at our 
ieUf Jan. 1856. command would ill suffice to set forth even a small 

The work of Lehraann stands unrivalled as the | portion of its cxcellcnces.-fiw«» Med.andSurg. 
most comprehensive book of reference and informa- Joumat^ Dec. 1855. 
tion extant on every branch of the subject on which I 

BT THE SAME AUTHOR. (Just IsJfUed.) 

MANUAL OF CHEMICAL PHYSIOLOGY. Translated from the German, 

with NoteH and Additions, by J. Chesto?! Morris, M. D., with an Introductory Esnay on Vital 
Force, by Samuel Jackson, M. D., Professor of the Intftitutes of Medicine in the University of 
Penn.oylvania. With illustrations on wood. In one very handsome octavo volume, extra cloth, 
of 336 pages. $2 25. 

Prcn Prof. Jaekson'^s Introductory Essay, 
In adopting: the handbook of Dr Lehmann as> a manual of Organic Chemistry for the use of the 
8tudenti« of ihe University, and in recommending his original work of Physiological Chemistet 
for their more mature ^tudiest, the high value of his researches, and the great weigtit of his autho- 
rity in that important department of medical science are fully recognized. 

LAWRENCE (W.), F. R. 8., &c. 
A TREATISE ON DISEASES OP THE EYE. A new edition, edited, 

with numerous additions, and 243 illustrations, by Isaac Hats, M. D., Surgeon to Will's Hospi- 
tal, &c. In one very large and handsome octavo volume, of 950 pages, strongly bound in leather 
with raised bands. $5 00. 

This admirable treatise- the lafettrufde and moBt I likely that this great work will cease to merit the 
aomprehensive work of reference, which is within ! confidence and preference of itudentt or practition- 
the reach of the profession.— 5i<iAoscop«. j 'rt. Its ample extent — ^nearly one thouMind large 

I octavo pnges— has enabled both anthor and editor to 

This standard text-book on the department of i do jastice to all the details of this snbject, and eon- 
whieh it treats, has not been saperseded. by any or . dense in this single volume the present state of oar 
all of the nuraerons publicatiuns on the subject i knowledge o( the whole science in this department, 
heretofore issued. Nor with the multiplied improve- ! whereby its practical value cannot be excelled^— AT. 
menta of Dr. Hays, the American editor, is it at all ; Y. Mtd. Oax. 

LAYCOCK (THOMAS), M. D., F. R. 8. E., 

Professor of Practical and Clinical Medicine in the University of Edinburgh, ke. 

LECTUHES on the principles and METHODS OF MEDICAL 

OBSERVATION AND RESEARCH. For the Use of Advanced StudenU and Junior Prae- 
titioners. In one very neat royal 12nio. volume, extra cloth. Price $1 00. 

LALLEMAND AND WILSON. 
A PRACTICAL TREATISE ON THE CAUSES, SYMPTOMS, AND 

TREATxMENT OF SPERMATORRHOEA. By M. Lallbmand. Translated and edited by 

Hbnry J MoDouoALL. Third American edition. To which is added ON DISEASES 

OF THE VES1CUL.^E SEMINALES; and tukir associated organs. Wiih special refer- 
ence to the Morbid Secretions of the Prostatic and Urethral Mucous Membrane. By Marris 
Wilson, M. D. In one neat octavo volume, of about 400 pp., extra cloth. $2 00. {Now Ready.) 
Although the views ot M. Laliemand on Spermatorrhoea h«ve unquestionably exerciised a very 
mat influence, and the treaiinent advocafed by him has been very generally adopted, siill, a num- 
ber of years having elapsed since his work wan given to the world, the publishers have thought that 
the value of the present edition would be enhanced by the addition of 'he little treatise of Dr. 
Marris Wilson. In it the causes of the different varieties of Spermatorrhoea are investigated with 
the aid of modern pathology, from which, combined with the most recent experience of the pro- 
fession, the attempt is made to deduce a rational system of curative treatment. Whatever defi- 
ciencies may have been caused in the work of M. Laliemand by the progress o/ medical science, willi 
it is hoped, be in this manner supplied. 



LA ROCHE (RJ, M. D,, «tc, 
FELLOW FEVER, considered in its Historical, FathoIo^taJ, Etiological, and 

Tbempeuttcjil Hetatjunii, Ificluding ii Skelch of lb« DiseaM as il huioccurn^d in Pbiladelphia 
ftum 16^ to 1854} with OA examinnUonof Ihtf connecliuns belween il and the ftivem knuwn uniier 
thd^ame name in oihtf pans of lempemte m wdl a^ iti tropi<aJ refions. in two large mad 
,kmd!iOnm octavo voi ujne» of nearly 15<}0 pages^ extra dolh. S7 00, 
Prpm Pffl/***flr S. //- DUk^tm^ rKfiTtt9to»t S. £?., 

A moauiii^nt ^vf intelligent au4 waU apptied re- 
•earehfttimnit without rKHmplo. It it^ mdfeil, in 



tha ■pecjal reiHft &i a bixik cif refcirence, sua the 
■utiject of which it treau, tu a[l futtire tifD«. 

We linvf OEPt liiii« at iiresentt nsfcagpii m wa a»^ 
by d,ni' and by pif^lu, m tlift work (jf cnmbiiting tliii 
very diiraip, now prevnihnf^ in our city^ to do (nnre 
tliaa riv^ ihii curkury notic^r tif what we cittuidvr 
aa afidnubiedly tjie: majt ahla md erudite m^icJil 
publieHUMji nur t?tiaatr>' tiai yet produced Bat in 
view of the Rturtllnjr fwct, that ttiti. the moit lualif - 
aaAt aad unmiinatFrable di^euae (tf mmrern timet ^ 
bat for leveral yiiars bven prernilirif io our eouoiry 
toa^reuLer extent thfta ever before; that it U no 
Iitii^ef froDliard to either lar^a or ■mail ritieat hut 

EeDftniL^i couiitry v ii I affeM^ plants linn i. and farm- 
ouflce; tliat i% ii trentt^Efwilli acufpdy better luc- 
e«ai ntJW thnn thirty or forty yeart ajifn j thti( there 
Is vait miechiefiluaio by ignnnutt pretejiiieri to knc^w- 
ledfeia regard tothediBeaie.and lii view nf the pf<i- 
bability thai a majority M ioutherii phyiicUne wiil 
twealJed upon to treat thediseaie, we truat thatthia 
able and comprehentive treatiie will ►»* vrrv ifene- 
raUyraad in the eouUi— M*mp*tJ Mtd. Kicofdtf, 
ThU it decidedly iht great Am«rieati medical work 
of |heday**a fall, compiele, aad syateRiatic treatise, 
aneqtinlJed hy any nther upon. tbeaU-JiDportant tub* 
iect of Y el In w Fever . The t ahor ion e^ i nd ef a t i gti hie, 
atiit learned author bai devotetj m it niiioy years of 



ardufiuv reteareh and earefol wtudj, and the reault 
ii luch aa will reflect the hi^heat honor opoB the 
anthrir and uur cuaatry. — Souiktrm. Mtd. awt Smrg. 
Journal, 



The genitta aad icholarihtp of thti great phyvioiaa 
flould aot have been belter eutployed th»n la the 
erection of thii towering raonument to hia<iwii fic^Bf 
ind to the plofy of the rriedicat I iters tare of hia owa 
eountry. Il Ja deatined to reTnain the great aathO' 
rity vkptm the tuhjectoT Yellow Fever The alndenl 
and pJkytjciftn wtlE find in theae volume* a riiwmi 
of the mm totAl of the knowledfe c^f the world apoo 
the awful kCDurge which they lO elnburately diaonia.. 
The »tyle ti ao iofi and to pure aa to refrr»»h and ia* 
f i^^orate the mind while aowirbing the thonghti Of 
the gifted authoT, whilei the publiihcra have aa£i- 
eeeded ta bringing cheextDrnnla int^^a inff«t felieUoua 
harmony with the inipi ration that dwell » within^ 
Take it uU in alJ^ it ia a hook we have often dteamed 
of^ bqt dreamed not that it wcnild ever meet oar 
waking eye at ■ taag ihle reality .-^NaskHlU Jvwm^ 
of Medkins. 

We deem it roitnOata tbat tha tpLendid work of 
Dr. La Aoehe ahould have been jjtaued from tbepreaa 
at thit particuUr time. The wuat of a reliable di- 
|eat<if alt that ii known in relation to thia frightfol 
malady haa hm« been felt — a want very sntitfactoriLy 
met id the wnrk before ui. We deem u but faiot 
pniie to aay that Dr. La Etche hni lueceeded ia 
preaaatlag the profeaiioa with ao able and eoraplrte 
monflgrafilit "ae which will find ita way ialo every 
W«ir ordered library.— Fa. Suthoscopt, 



ST THa SAIHE AUTHOa- 

PNEUMONIA ; its Snppoeed Connection, Fathologieal and Etiological, witb Aa- 

liimnal F« verier including anlmiuiry into the £xi»tenoe and Morbid Agency of Malaria, la vtm 
hmidiAotne octavo volume, extra dotli, ofSOO pagea. f3 00. 

MILLER (HENRYS, M. D., 

Profeaaor (*f Obatetrjea and Diieaaea of VVovnen and Children in the UnLvertity nf LontSTJilt?. 

PKTNCIFLES ANU PRACTICE OF OByi ETHICS, &c. ; including the Tmt- 

ttivrtt of Cbroaio tnljammation of ihm C«rvix and Body of Ibe IJlerufl con^ittertid an a freqtMUl 

cause of Abortion. Wiih about one hondrt^d iJluaipatiooB on wood. In one very boadjioiaa oo- 

tavo volume,, of over GOfl page*. {Now Ready.) $3 75* 

The reputation of Dr. MifW an an obiftelririan i« too widely «pread lo require ibe attenlion oi 
tbe profe^i^ion to be ppecially called to a volume ooniaining ihe expericnoo of hia long and extanafva 
practice^ The very fnvorttbi© receplion aooorded lo his '* Treause oo Huitian Pariuril ton/' iwned 
lotne yeurs .tinee, h an earnest that the pre^^ent work will fulfil tha authur> intention ot provldtnf 
wiibiti a moderalo coinpa^-s a compieie and trustworthy text-book for ihtj Piudeni, and l^xik of re- 
ference for the praci it loner. Barbed to a certain extent up<m the tbrmer wr^rk^ but vnlst-grd to mom 
timti ilciubJe us i^iae, and almost wholly rewritten, it prei^ents bei^idet llie matured experience ol 
(he auibor, the nioM recent views and iavefiigat ion a of mtxlern obstetric writers, such its DtFSOis, 
Gazeaitx, SiMPson, Ttles Smith, ^c, (hua einbiidying the res,u]i« not only of tlm Amencati^ 
but alao oflbe Pari?, the London, and the Edinburgh ubsietric if^cbooh. The auiW'» poytiion fur » 
many yearit as a leaeber of hit favorite branch, ha«^ given bun a fatniJiarily with Ihe wvofa. ol'^tu- 
dent» end a facilily of convey log imlrudioat which cannot tail lo reader the toIuiuq etuinflotly 
adapted lo ita pttrpo««». 

WeeongratuLate the author that the taak fa done 
We e ring rat ul ate him that he huagrJveu to the medi- 
eaj public a wi;*rk which wilt li^cure for him a high 
aad parcaanrnt pniition among the atunda 



I atunda rd authrt 



la faet, fhii volume i:nmt take itt place amoog tk9 
atitiHliird Bj-atemntic trt^ntises ou i^hstetrict ; a poat- 
tion to which ita nierila jusily entitle il. The ttyle 
ia auch thnt the deieriptirmtare clear, and each tab- 



ritlaaoB the priCkaiplei and j^ntctiee of ob«te(ric«, [ ject la diacntaed aud eluddated with due refard lo 



Coa^mtulationt are aot let* due to the medieal pro- 
feaiioa of thlacnuntry, ^n the Bequiaitlon of a trea- 
ttteembotJyingthereaultiof theatadieaT refleetj^^na^ 
abd expenerkce of Prof. Miller. Few men, if any, 
la th» country, are more Dnmpetent thun he to write 
on thiadepa rtment of medicine. Engaged for thirty - 
ive yeara in an ejilendt-d prn^rtiee f^C obatetrifiat for 
many yeara n teacher of thLa branch of inatructi^m 
la one of the largeat of our inttitutioat^ a diligent 
ittident Bi w^H at a careful ohaerver^ nn ofi^inal and 
tndependfut thinker, wedded trt no hohhiea, ever 
ready to contider witb*Mjt prejudice new view*, and 
to adfipt LDnnvBticwi if ihey are really improvementa, 
aad withktl a cieafp agfeeahle writcri a practieat 
treatiae from hit pen e<mld not fail to pott^t* great 
value. Returning to Frof. Miller 'a work we have 



iti praoticKl bearinKi; which canudt fail to niake.il 
acceptnble and valuahle to both fltudenti and prae- 
titjonera. %Ve eannut, hr>wever, cluae Ibia Drlaf 
notice without coagrtituLatmg the author aod ih* 
prtifeaiion on the priHluctiun of anch an execileal 
tren lice. The author la a wealem man nf whom we 
feel proudpand we i^anant but think thni hia book 
will find mnnv readen end warm odmlrert wherever 
obfltetrici ia taui^hi and studied taa acienee moA aa 
art*— r** Ciminnatt Lanctiand Oiftirvir^ Feb. l£0i, 
A moat reapectnhle aod valuable additiim. to oar 
horde medical literature^ and one tetit^clinf ertdit 
alike on the author and the inttituliou to wajcb b* 
it attached. The ttudent will lind in thia work a 
ninatuaeful guide to hia atodiea; the fouairy prae- 
tiiiimer, ritaty in hia reading, cftn obtain from ita 



oaly to add iimt we bop^ moil nwerely it will be m | pn^p^aVair return^ nf the roStiern litetalure of tl« 
Ihe handi of t.^ery r^adjuff and thin k^nffprYtUioner j i^renee^ and we hope toien thia American produe> 



<>f thit couatr/.—Bmfalo Med Journal j Mar. t8dd. 



tion genera Uy eonatiltcd by the prufattioa. — fa. 
»«4./<M#rwi|,Feb.lSM. 
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MEIOS (CHARLE9 D.L M. D,, 

VtnttnoT of Obilfftrlesf he, la th« JefferBon M«diAal C€>[l«f e, PhiUd^lphtft, 

OBSTETRICS: THE SCIENCE AND THE ART. ThW edition, reviw-d 

ttnd improv&d. Wilb one hiinclred and twi;j)ty-nine illus'trHtiDn?^ In one beaut Lfullyprmlect octavo 

volume^ Itjftibef J of Mven huiidfeil and fitly-two Infge pa^a. S3 75. 

The rapid demond for another edit ion of thia work is a iuflfiLient e3cpre»*lt>n of rhe favorable 
vvrdici ol itm profes^ioTi. In Itiu^ ptitpmrittg it a third timt: for tht; pree*^ttu<^ author ha^ endeuvored 
lo render It in everjf n;?tipe<*t worthy of the favor which it hiki r^tceivetl* To utt'ompli-h ihi« ho 
bail thoroughly revii^ed \i in every part. Some portions have be«n rewritf^n. oiher:^ ndded^ new 
ril«s*trati^nii have been in tn«ny mj*taf»cc« suhftituted for »iich «' were nol deemed ^ati;? factory, 
wliil^t by ail all«raijciti iei ihetypitgraphical arran^mentt the siae of the work has not b«en increiJiedt, 
and the price remains ynaltered. In iti; present miproved fortn» it ie^, therefoj-a hoped that Tha worle 
wjU conimue to meet the wants of ik& Anicrican prole^eion a« a aound, practical} and extended 
SlrsTSK or MuiWlFKBT* 



Tfaouf h the work tin* rceeiT«d only Sve pn^ei of 
eoUrgement^ itn rhRptert tliirnni^hoqt wear tht im- 
prftMof csr^ful reyiijon^ E::t:pu!if inf and rfwritiing:^ 
reraoftelliiiif ii« irDtetigraT with rH^c^^innjij fi«w mil- 
tttfialj all evince a lively de*ire that it thnJl deterr^ 
tn ht rcfflTCled ■■ improved in m^nnrr jit wvU >b 
itwmr. Id ihvt matttrt rvery ■trok« of th< pen hai 
iaereaKd the value of the book, Iwtb in expuof ing ■ 
aitd aildiiiuai ^fTiSiif m Lan€*tj Jon. 1@S7. 



The h«it America a work on Midwifery that it 
acc«nible to the trntieat and prftctitiuner — N* W. 
Mtd. and Surg, JoHmalj Jan. t857. 

Thli hi a Btnndaril work hf t etfnt Amerioan Qb- 
■ tetrfcinn. It ta (he third and Wt edition and, la 
the tA|i|;nB|ti} of the prffac^, thpmathor hHS^'broufht 
Ihe BiibJFGt up to the |ale«t il^tei of tcrI impri/Vil- 
ment la out r art it nd SciennJ' — JV<ulh««fU Jomt*. tf 
Mtd. and Surg.^ May, 1^7. 



IT "THB BABfl AITTHOE. (Lt^fiy U^4d.) 

WOMAN: HER DISEASES AND THEIH REMEDIES, A SerieB of Leo- 

tufeM lo his Ciasa. Third and Improv«d «4itioii. In one Iarg« and beauttfnliy printed octavo 

▼oltimejcalher. pp, G72. S3 60. 

Tim gratifyiiif appreciation of hia laborf<t aift evinced by the e^haustjon of two large imprcEifiiona 
of thift woric Within a few yearfl, hae not been lost upon the author^ who ha^ endeavored in every 
way lo render it worthy of the favor with which it has been received. The opportunity ti^ua 
t^^ded for a second revifsion has been im proved ^ and the work is mjw pre^^enled as in everyway 
•aperior tf> iit* predeces^ra, additions and alteration* hfivin? been made whenever the advsnoe of 
scieace hais rendered tliem desirable. The typographical execution oJ the work wUI al!*o be fomtd 
lo have undergone a similar improvement, and the work la now oonfidently presented us in every 
WAy worthy Ihe poftitioa il has acquired At the aiAadai-d AmericAa text-book on tlie "Dim^mm of 
Females. 



Hecmtalni a vaat amfmut of practical knowledipc. 
by one whti hai aeeurately ohterved and retnined 
bfae experience of maay years, and who telli tlie ro- 
auk ia a free, familiar, and pleasant manaer. — Dmh* 

There i» mn off"- hand fervor^ a alow^ asd a warm- 
heartedueaa infeeTiDf the eff"jTC of Dr. Meigi. whieh 
ta entirely eaptivatina, and which abittlutely hur- 
riei the reader thrauf R rrom bcFinning to and. Be- 
sides, tlie bcx^lt teem* with solid tnitructionT and 
it thowi the very hif^heit evidence of ability, rit^» 
the c learn cNi with which the ln/ormatton ia pre- 
sented. We kndw of no better ttit of one^s under* 
stan^mr a lUhject than the evidence of the power 
0f lucidly expMnini^ it. The oioit elementnry^ at 
welt ai the obicarect suhjeeti, under the pencil of 
Piuf. Mcif i» Sfe tsolsted sod made to itaad out in 

UY TBI %Amm AdTttoi. 

ON THE NATURE, SIGNS, AND TREATMENT OF CHILDBED 

FEVER, In a Series of Letters addreiwd to tiie Stydenta of hm Claua, Is one haddsome 
octavo vol time, entra cloth, ot S65 pages. S3 50. 



■Iich bold relief, aa to produea diittact impresijoiit 
upon the tniuti »«d memory of the reader. — TAs 
Ck^rhAtom, Med. /earaoJ. 

Profeiior Heif ■ hai ea larked and amended this 
l^reat worli, for such it unqneitjonahly is, haviiil 
paaied the ordeal of critieiam at home and abrfiadr, 
kut been improved thereby j for in thii new edition 
the author bat introdnceq real improvemeata, and 
increMtfNi the value and utility of the book im- 
meaeurnhly. It prenentf to many tictvel, bri^htj 
aud iparklinif tliou^^litt^ ■ a eh an ex u be ranee of new 
Ideal OQ si most evefy page, that we coufets oar- 
telvei to have become eunmored with the hook 
and iti atithor; ami cannot withhold our eong^ratii' 
Imiione from our Philadetphia coufreres, that luch s 
teacher ii in tlieir Ksrvice^— ^JV, If* M#rf. Gaa«li«« 



The InitrQCtive aud tntereiting author of this 
work, whtp>e previoua Jahoti in the aepartrnent of 
medieine which he to •eduh>u»]y cultivateif have 
placed hiaeounrrynien under deep and abiding ohli- 

fationi, irgnin eha)|rnfei their aiJmi ration in the 
reih and viforom attractive and racy pSfei before 
ai. It ma detectable boolc. « • • Thmtreatiie 
sp»n chiJtUbed fevers wili have an extensive sale, 
beiugdeanned] Si it deiervea, to End a pince in the 
lihrjiry of over>- practitionrr who tcornt lo tag in the 
rear,— A^a*Arii;* JomrnAl of Mtditim and Sntgt^rjf. 

BT TBB SAliB AITTBOS J WITH COl^ftEU PLATBS- 

A TREATISE ON ACUTE AND CHRONIC DISEASES OF THE NECK 

OF THE UTERUS, With numerous n^atei, drawn and i^olored from nature in tlie highest 
style ot art. In one handsome octavo vofume, extra cloth. S4 50. 



This book will add more to hii fame than either 
of those which bear hit name. Indeed we doubt 
whether any materia) improvement wilt he made oa 
the teaching a of thii volmne for n century to come, 
dince it ia ao eminently practical, and biicd on pro- 
found kur}wfeil|!:e of the ici>ac« and cnuiuramate 
■kiH in the arj orhralinf,and ratified hy an aMpla 
and extensive experictice, such »a few men have the 
^□dufttry or good fortune to aequtre.^iV, Y. Jfa4. 



MAYNE'S DISPENFATORV AND TH ER A* , MALGAIGNE^S OPERATIVE SITRGERT] 



FEUTICAL REMEMBRANCER. Comprising , 
the entire iiiti of Materia Medica^ with everv 
Praetieal Form a la eo>utame4 in the three Brititn | 
FtainaaeopcBiaa Sdiled . with the add! tion of the * 
■" iOBlw of the U. », Phmtmaeopeeia, by R. B. I 
iviTBiM.II. llSmo.vot.ex.el.iacXfpp. 75 e. j 



on Normal and Pntbolrwiuni Anatomy, Ti 
Jatcd frnm the French by FBinsstcs Butt AH ^ 
A . B , M D. Wi Lb nu meroue itluitrutioniun wood* 
In one hnndconie octavo Volume^ extra eloth| Of 
neatly lix hun^dred pages. Wi tS. 



n 



BLANGHARD & LKA'3 MEOICAL 



MACLISE tJOSEPHJ, SURGEON. 
SUKGICAL ANATOMY. Forming one Tolume, very large imperial quafto. 

Wilh ^txty-eig^hi lurgrts und stptendid PlHle!*, drawn m Ihe tvst *(yle and beaMifuMy colored, Co*- 
teinmjf t^tn? Iiiindr*»d and ninety' FigiiteSj many of iheni the 9ixe of life. Togellief wiii* eopiout 
nnd tfipluiiatory letfer-pre#«, Strongly and ht^ttditomdy twtind in extns c(r*ih^ being otie of line 
cheapest ard t>e**t execuied Siirg ical work* a« ye! i»*iJed in tjiia inmiitfy, |U 00. 
•,* The site of thi» work prevenrf* ii?i trannniis'How ibroijgh ih^ pof^i-tMee ai a whole, but li 

who dei^ire tt^ hn^e copiei forwarded by mail, can receive dwra in five purls, don« up tn eti 

wrappers. Price $^ 00, 
Our or the grr-Atfit artj*ti« Irimttpht of the «fe | Of unreal value to tbettodrnt iiii}^iii«1 lAdtMCiM- 

in Sturrjcal Anaturay*— .BTiliJ* ^i^ncoti Medkal I luf , aiirf tn t|*e iuTKrrMi nt m diftjihcr ffotn tlift mwini 

' ^ t»f irr»j>ing up hii anatoraieal knowledge .^JHMsKi 



To*i mii**ti vfiRfiot be tAid er iti prjiis*i inKertl^ 
we luivr ntn Hni/ritaftfi ro do it juiLicc— Oi^io Mtdi- 
eAl nmd Sivr^ieai Journal. 

Thf? rrttjfli admiroLlp «iiP|fiMl ailai we tiaveircnl. 
To the prMCtitii^mpr deprived of denmaitrntive dii- 



A work which hat no mthIIbI in itnlnt of neea* 
racy mail o^ifn|»ni?fti in DieEnf Utb Lunguoge. — if- Y^ 
Jomrm^i of M*dicitit. 

To aJl epgafrd in the ■tndf or prvf^tif^e of thtir 



Countrv praetitmneriwiU find theH pliteaof ia- 
menie v^lue. — iV« Y, Mtfdicat Gamttu. 

We ire ei^treraely i^ratified to pnnouoee lo the 
profeiiioa the completion of thU tmlj ninjniifieeat 
wnrkj Whieli, m « wb^tle, eennirt!^' ili^iii)! unn- 
Vfttled, bi>th for aceumc)' of 4ntwii;i|r. bc^utr "f 
eor*»riOg» and all ihe reaoi^lte ejcplniiiin.nii of tbe 

Thii imby far the abl eat work on Siirifipiil Ana- 
' twmy that hai eome under our obBerTnuim. We 
i know of no oUier work chat would jumfity » ■IS'^ 
I dent, in ^af degrpe. for neplect of actn^J iSJaice' 
I tioa. In thnie aiidden emergpiicie* that mo often 



■fetjonp ufion the humnn luhjeet, it iian iaVi^Iuable profouiun, tueh a work !■ ohmiit in.iJiii^c;nb>tile,— » 
oonipaniuQ._/^. /, Mtdical RfjrorUf. Dmbtim Qm^rUfly Mtduai /o^itmdl. 

The moBC at^anrntely eni^raved and beaDtifuNy i 
OOlrired p In lea we hnve eTer aeen in nn American | 
bu^ik—^ifKr of the heel and cheapeat vnrp^ieai wt^fka I 
ever publiahed^— JSK//'a^o Mtdittil J^^wm^l. 

It it very rare thnt in rlF^ntiy |>TiCLtei], ao well 
ninBtnttedt ajirt to uet'ful a wtjfk, ia offered at lO 
fOfxIerate a ptiti^.^-^Ct^firhxton MedieAl Journal. 

ttB nlatep <!ftci bunii m paperlority whieh plaeea 
tbt^m nttuoit beyonil the reach of eonipetttion. — Msdi- 

Evrry frftcliliriflerj we thinks ihould hnve a work | 
of tltit kinct witliin reach .—SotifAint Mtdieal tutd 
BvfgicfSl JoumaL 

No luch iithn^raphii; iltifttrBtiani nf anrgicul re- 

Siotit have hither h^ we think beea giv^b.^Boittm ' <riie, end which require themiUntimeuujif'.isoifiaad 
f*4mai and Swr^caJ J^mrnnL | „f miinate«oatHmlcal knowlerfge, a wnrk of rhi» kind 

AiatQrgire] «n»tomiat« Mr. Mnflite hw« probii* ' keepa the detntlt ofthe diti^etinz-rrHmj prrpeluallT 
bly BO auperior.^HTitw* dwf For#*fii Mtdito-Vki- I fri'ih in the njenniry.--T** Wftiarm Joufwtt ef M*du 
trnTgitai kefuvr. i tint and SmTttr^. 

Ij^" The Tcry low price ftt wMch thifl work ta fumished, and the beauty of ita ©lecntioii, 
wquire an extended sale Id eompctisate the puWUlieri for the h^wy eipeniwa inoufred. 

MORLAND iW, W.>, M, D. 

Fetlnw of thi^MniBmcliitieita Medical tJociely^ Ae. 

DISEASES OF THE UHINAKY OHOANS; a Compendmrn of their Prnguoete, 

Patholiwvi and Treaimeni* With illnstratJone. In oae Inrge and handacime octavo volumet ot 

abotil 600 pa^es, extra iloih. {Now nadif^ QcU 1833,) Price |3 50. 

Thi« rfdumej i! is hoped, will i^upply the wntil of a work presientinf within cnjivetiient compaia 
Ihe whole s-uhjeei of the diJ-ea^e* tci which all the urinnry orgBitA are littblt.% with iheir treitiffi^tiU 
both menlicul and HurgicaL The oim of the author ho^ been ihroughuui lu cunden»t3 the rcs^uUa iif 
the Bioi^t rt^cent inve»tigiitiotiit in n clear and succinct tuanner, otnitting^ nolhtug of pmctiual im- 
portiinoe»i wiihout, at the «ame lime) embarrassing ihe atudent with unnt?cei£!ary cpecalationa. 
VaHons el&horale end important work?* have recently »ppi*ared on di^er^nt department* of itM 
aubjceti but none, it ih believed, which thoroughly cover* the whole ground m the ruuuuer whicfl 
Dr^ Morland has altempied. 

MACKENZIE <W,>j M, D., 

Hqreeon OenliJiE jo Sc'irlmnd in ordinary to Her MejeitVt 4e. Ae 

A PRACTICAL TREATISE UiN DISEASES AND INJURIES OP T 

EVE. To which is prefixed an Anfiiomica] Inlroduetiofleieplatialory oi a Uoriioutal 3eciioa 
the Humao Eyeball, by Thomas WiiAttTorf Jonks, F, R, S. Frotri ihe Fourth Revised uud Eq^ 
liTwd London Edition. With Nute^ and Addiiiona by AoniKKLt Hewsox, M^ 0.^ Siir7t*on Uy 
Wtll a tio^ pi tal , ^'o . ^c. In one very I arge and hfuidikmie octavo volume , leather , rai«#cl batvda, wtlh 
piaiei !Uid tinmerouii wood-cutit. $5 25, 

Th^ iTWiTiiie of Dr, Mackenzie inifiiputjiliily hotdi I iider it the dnty of every one whohna the love of his 
the Grit place, and fnrnii, ip reapeet of learniof and ' profetiion and the welfnre of hii pnttent *l heart, to 
reju'archj an Flnffyclopiedia nn^'qunlled In ^xtrnt by | make himBelf fsmiltDr with thic the moat comHetfi 
any other work of the k ind, either Euglipii or foreign J wiirk in the Kngtiih lanvi^aafe U|>oi] the diaeMet oC 
^){ieit on Ditsasef af ikt E^, j the eye,— M«d. Tim** ami Qt^ttiU, 

F«w modera bo<ikf on uiy department of medicine , The fouTtti edition of this Btnn^urd work wiH ao 
or t a rger y h 11 ve me t w i th ill r h t X rrnd ed c 1 rcu tii t i i>n f d on h t be a* f o 1 1 y « p p r eo i n te** * i the t h r ee f 1 1 rtner ed l- 
or have pmeured for their auihort m like nmouot of I li^wi"^ *t it imnecifiwry t«» my a word iii ita prilse, 



Bol^^ 



Enropean celebrity. The Imioenie reiearch wh;eh 
it diftpljiyed, \\tt; thorottnh ficnuninLnfice with the 
aabjeet, prmetieally m weii a* tiiporetically.and the 



B,ble fnanner in which the authnr^B at^ireiiiif lea mine 

rnl 



for the verdiet hap b1 ready been pitBBfd u^ii»a t| hy 
the moBt eompelcnt judffei, and *^ Alnckrozie ua U*e 
Kye*' hai jnatiy obUiard a repiitJitmn which il li 



and expetlenee were rendered, avuilaMe Wn ^vxicTid 
nter a; uni-e procured for the firpt ediuna^at well ' 



no 5i^ are of tpeech tocitll win 
' FoTtijgn Mtdir^n-Chirutgitai Kfeifto^ 

ThiB new edition of Dr. Mackenzie*a eetehrated 
the eontinent a» in thia eouotryt th*il hi^h poBithm treatiie mh diaeuae* of the eye, la truly a mir^de of 
ai a itandHrd work whieb esch auceeuiire edition I imioatry and leuriiiiii^H W« need aesirec']!/ My that 
/Ida more hnnly ''ntubliihetJj in ipile fif the nttrac- ' he hii» entirely exhauBleti the pubjeut of hiaip««l4ltf- 
tiOii* iff9svei:ii rival a of no tacma ability. We eon- ' —Duhtin (^naritrlf J&mrmd. 



AND SCIENTIFIC PUBLICATIONS. 23 

MILLER (JAMES), F. R. 8. E., 
ProfMsor of Snrgery in the Univenity of Edinbnrgli, &o. 

PRINCIPLES OP SURGERY. Fourth American, from the third and revised 
Edinburgh edition. In one large and very beautiful volume, leather, of 700 pages, with two 
hundred and forty exquisite illustrationa on wood. $3 75. 
The work of Mr. Miller it too well and too faror* 

ably Ininwn among ns, as one of oar best text- books, 

to render any farther notice of it neeesaary than the 



potation, or seeks the interests of his clients, can 
acauit himself before his God and the world without 
maaing himself familiar with the sound and philo- 
sophical yiews developed in the forei^oiDg book.— 
New Orleam Med. and Surg. Journal. 

Without doubt the ableat expoaition of the prin- 
ciples of that branrh of the healing art in any lan- 
guage. This opinion, deliberately formed after a 
careful study or the first edition, we have had no 
cause to chanre on examining the sectmd. This 
edition has undergone thorough revision by the au- 
thor; many expressicms have been mtnlified, and a 
mass of new matter iuiroduced. The book is got up 
in the finest style, and is an evidence of the progresa 
of typography in our country. — Ckarletton Mediemi 
Journal and lUview. 



announcement of a new edition, the fourth in our 
country, a proof of its extensive circulation amon|; 
us. As a concise and reliable exposititm of the sci- 
ence of modem surgery, it stands deservedly hiirh — 
we know not its superior.— £p«(o« Med. and Surg. 
Journal. 

It presents the most satisfactory exposition of the 
modern doctrines of the principles of snrgery to be 
found in any volume in any language. — N. Y. Journal 
of Medicine. 

The work takes rank with Watson's Practice of 
Physic; it ceruinly does not fall behind that great 
work in soandness of principle or depth of reason- 
ing and research. No physician who values his re- 

BT THX SAMS AUTHOR. {Now Ready.) 

THE PRACTICE OP SURGERY. Fourth American from the last Edin- 
burgh edition. Revised by the American editor. Illustrated by three hundred and «(ixty-four 
engravings on wood. In one large octavo volume, leather, of nearly 700 pages. $3 75. 

No encomium of ours could add to the popularity his works, both on the principles snd practice of 

of Miller's Surgery. Its reputation in this country surgery have been assigned the highest rank. If we 

is unsurpassed by that of any other work, and, when were limited to but one work on surger>', that one 

uken in connection with the author's PrineipU* of should be Miller's, as we regard it as superior to all 

Surgery, constitutes a whole, without reference to others.— 51. Louis Med. and Surg. Journal. 

to which no conscientious surgeon would be willing _. ^. . . ^.. j u- <i n • • i « ...^ 

practicehisart.-SetuA4mlf«il.«»il5i»rg. Joamaf. The anthor basin this and his «« P"n<^'P»«V" PJ«: 

,,, ,. ^^ ,__ , ^ • ^ aented to the profession oneofthe most complete and 

It is seldom that two volumes have ever made so reliable systems of Surgery extant. His style of 

profound an impression in so short a time as the writing is original, impressive, and enraging, encr- 

i^^'SS^'.^^" *°<*.'t? "P™^*'c«" of Surjfery by ,etic, concise, and lucid. Pew have tTie faculty of 

Mr. Miller-^ •*» "^*'^y merited the reputation thev gondensing so much in small space, and at the same 

have acquired. The snthor is an eminently sensi- time so persistently holding thcattcntiim. Whether 

ble, practicni. and well-informed man, who knows ^^ ^ text-book for students or a book of reference 

exactly what he is talking about and exactly how to f©, practitioners, it cannot be too strongly recom- 

talk it.~-Kentuckw Medical Recorder. mended.— 5o«<A«r« Journal of Med. and Physical 

By the almost unanimous voice of the profession, Sciences. 

MONTGOMERY (W. F.), M. D., M. R. I. A., Ac, 

Professor of Midwifery in the King and Queen's College of Physicians in Ireland, ice. 

AN EXPOSITION OF THE SIGNS AND SYMPTOMS OF PREGNANCY. 

With some other Papers on Subjects connected with Midwifery. From the second and enlarged 

English edition, with two exquisite colored plates, and numerous wood-cuts. In one very 

handsome octavo volume, extra cloth, of nearly 600 pages. (Just Issued, 1857.) $3 75. 

The present edition of this classical volume is fairly entitled to be regarded as anew work, every 
sentence having been carefully rewritten, and the whiole increased to more than double the original 
size. The title of the work scarcely does juiiitice to the extent and importance of the topics 
brought under consideration, embracing, with the exception of the operative procedures of mid- 
wifery, almost everything connected with obstetrics, either directly or incidentally ; and there are 
few physicians who will not find in its pages much that will prove of great interest and value in 
their daily practice. The special Essays on the Period of Human Gestation, the Signs of Delivery, 
and the Spontaneous Amputation and other Lesions of the Foetus in Ulero present topics of the 
highest interest fully treated and beautifully illustrated. 

In every point of mechanical execution tJie work will be found one of the handsomest yet issued 
from the American press. 

A book unusually rich in practical suggestions.— has been weighed and reweighed through years of 
Am. Journal Med. Sciences, Jan. 1857. preparation ; that this is of all others the book of 

These several subjects so interesting in them- Obstetric Law, on each of its several topics ; on all 
selves, and so important, every one of them, to the »>*'»".'■ «;>nniCtcd with pregnancy, to be everywhere 
most delicate an Jpreciois of social relations, con- received as a manual of special jurisprudence, at 
trolling often the honor and domestle peace of a once announcing fact, alTording argument, establiah- 
family" the legitimacy of oflspring, or the life of its *"« precedent, and governing alike the juryman, ad- 
parent are all treated with an elegance of diction, 7*:^*'«\f"? i"**F:. J- " °"i "*^';^^ *".-^' ^%^^ If 
tulness of illustrations, aeutenessand justice of rea- lations that we find this work so interesting. Hardly 
soning,unpnralleledinob8tetric8,andunsnrpas8edin a page but that has its hints or facts important to 
medicine. The reader's interest can never flag, so the general practitioner j and not a chapter without 
fresh, and vigorous, and classical is our autKr's etpccial matter for the anatomist, physiologist, or 
style; and o5e forgets, in the renewed charm of pathologist. - iV. A. Med.-Chtr. Heatew, March, 
every page, that it, and every line, and every word ^°^'' 



MOHR (FRANCIS), PH. D., AND REDWOOD (THEOPHI LUS). 
PRACTICAL PHARMACY. CompriBing the Arranjo^ments, Apparatus, and 

Manipulations of the Pharmaceutical Shop and Lat>oratory. Edited, with extensive Additions) 
by Frol. William Procter, of ilie Philadelphia College of Pharmacy. In one hand!*omely 
printed octavo volume, extra cloth, of 570 pages, with over 500 engravings on wood. $2 75. 



NEfLL (JOHN), M, O., 

dartfcon to the Pefmiylvtmim Ho*pJ^1g^0.| «ei4 

rHANCiS QURNEY SMITH, M, D-, 
AN ANALYTICAL COMPENDIUM OF THE VARIOUS BEANCHES 

OP MEDICAL SCIENCE^ Tor the U*e and Eicammaiion oJ Stnd^nti, A new edition, revised 

and improved. In one very lai^e and handr^omety printed ruyal i2ino. vol Jme^ of abont one 

thoui^nd pagefii with 374 wood-cul». Slrun^ty bound in Lealher, with raised bands. t3 00. 

The very Aaitering reception which ban been aecorcled to this work^ «tnd the high e^^timaie pltced 

upon it by the pfofession, a« evinced by the constant and incre»*jtig demand which has rapidly ex- 

hmuftled iwo larsre edilion^, have fitimulated the nuthoni to render ihe volume in ita pre'=*!nt re^bion 

more wurtby oi'ihe i^iiccess whit^h ha^ an ended it. It h&Ji affording] y been thHron^bly eitamined, 

and «iich errors a» had o« for nier occasions escaped obwprvBtion have been corfected, and whatever 

sddit ion?^ were necessary to maintnin it on a level with the iuivanoe of science have been iHirodueed. 

The ejEiended series of illu!*lralionft has beeu atill rortber iuereflsed and much improved, whUet by 

a^lifhl enlargement of the pngej Ibese various additiona have been incorporated without ineitsasiog 

the bulk t*f the volume. 

The Work it^^lherefoFe, a^rain ppesented ns em mently worthy of the favor with which it ha* hilherlo 
been rec4*ived, Aa a book lor uaily ^t;fe^eti^^e by the eludeat ret^uiring a guide to hi;* more elaborate 
temt-bcsokit, aa a manunl for p receptors det^iring to ^litiiolaie I heir ?todenls by frequent and amtrate 
ezamination^ ora^ft souree from which the practitioners of older dme may easily and cheupty acq tun* 
n knowiedfe of tbe chan^a and improvemeDt in profeasionai i»:iencet its repmation i^ permanenlly 
established. 



The heit work of the lind with whleh wn aic 
acq ua i n t«d .^ — Mtd. ExAmimer, 

Having niflide free use of thii volume in our ex* 
■mlaiittuiii nf pupib^ we can ipcak from experi^ 
emee in r«:miiffienUini it &> ku HdminiMe cnmpeod 
-for i^udeiiti, and as empeeiany uifful to prrcrpLort 
who cjcamjne their pupiji, U will tavc the teacher 
much IhWit by en r tiling him readily to recall all of 
the pfiints upon wbicli hit pupili sh^'uld be ex- 
amlaed. A work of tliii lort •boub) be in the hanili 
of everjr one w^h^ takei pfipila into hii office with a 
VieWof examiDinfr Iheinf add this iiLnqueittODably 
the belt of iU clAmt .^Tram^i^tvania Mid. J^vriml, 

111 ihe rapid eourie of lecturea^ where work for 



the itudeati ii heavy s und review neceiaary for aa 
examjoation, a eompenil |i poL oiil^^ VJalimblSt bal 
it it fltmott « tinf qita *crt*. The one l^ffore «« ia, 
in iqof; of the diriiicirift^ the moit iinexee|<fti«Miabl« 
of ah booki of the kind tbnt we knt^w nf. The 
Dewett pad gonndeit df>ctrioBi and the iateal; im- 
provement! md dimcoverie* are explieitly, thoafh 
eoiiei»ely, laid before the ttudrat. There it a elan 
to whom we very tincerely commend thii eheaplKMik 
ai wortb it« weifthl in lilver.— thatclaaB ia ibef rada- 
Btei ia medicine iff more than tea ye-ara^ ttaadiaCi 
who have not etiidi{;d medicine tmce- Tliey will 
perhaps Snd outfrom itthalUieaoieneeimnn'tej[;aetl7 
now wiiat it wmM when ther left it of .^T*# SmO*- 
teiip* 



NEILL CJOHN), M. D,, 

FrofeiBor of ddrgery in the PeDntylvania Medleal Oolle^ef k,9^ 

OUTLINES OF THE VEINS AND LYMPHATICS. With bandsome colored 

plate*. I vol., cloth. SI 25. 

OUTLINES OF THE NERVES. With bandsome plates. 1 vol, cloth, $1 26- 



« 



LA*, Ate* 



la one beautiful quarto Tolnma, extm 
arly one hundred elaborate representatkms «f 



NELtQAN CJ. MOORE), M*D., M.R. 

(A spfendid work^ Just i>j«W.} 

ATLAS OF CUTANEOUS DISEASES. 

clothi with Rplendid colored plalw, preMOtin^ i 

dtiMH!. $4 50. 

TbU beaut ifut vol a me i^ intended as a complete and accirrate representation o( aU the varieties 
of Diaenses oJ the Skitt, While it c*an be consulted ill conjunction wuh any work on Praeiioe, it hai 
e<ipecia1 reference to the authorV »' Treatieeon Dii^a&e» of the Skin/' so favorably received by Iha 
profension fiome years ■'inc^. The publishers feel justttied in t^aying that few more beauUJulJy «!)•- 
cuted plates have ever been presented to the profesiiiotL of thiis ^^ountry. 

JL Gonifiend which will very loueh aid the prmeti- I long exiitent detideratnin mueh frit by the ]ar|eat 
tioaer in thii diSealt hTineh of dinaEiOiia. Taken claaa nf oor prt>feft«ir>n, ]i nreieiita, in nunrto usa* 
with the t^mutifot platei of ihe Atrntt which are TA platet, each containliig fntm 3 to 6 Rf iirea^ afid 



remarkable for their eccuraey and Iteauty of eolor- 
tagt it eonttituici a very vnluuMe addition to the 
library ^f > praetieal t&aa.^SwJfo/e Mrdf. Jemnial^ 
Sc^t. 1836. 

Nothing ii oflcn more dilHeuU than the diagaotii 
of difeaj^' of the tkin ; and bitherEo, the only worka 
eontiininE illaitratiniQa tinve been at rather ineon- 
venital pricf't — price*,, indeed, that prevented gene- 
ral oae- Th*^ work before ui wi^l ■upply a want 
lonr felt, and mitiliter to i more perfect acq on fntanee 
with Ihe nstmre and treatment of n very frequent 
and tronbkfome fit^rm M disease.— Oili a Af^d, vmd 
ffttrg. JeMWfMli July^ 1836, 



forming in alt a to la I of PO i^i«tln'*t repruteaCatioai 
of the diflferent tpeeiei of ikin stTerticmf . grogped 
tfigeiher in rctiera or fairiiiiei. The illnitratioat 
have been taken from nature, and have * een copied 
with lUCb fideliLv thnt they f»re*ent a itr iking pie tare 
of life^ inwiiiah the redueed aeale aptly lervri tn 
give, at a foup d^t^l^ the renmrkabVe peeuliaritia 
of each indtviddal variety. And while ihcii the dii 
esae it rendered more ilefioabte. there ia yet ao lo» 
of pruportiim joeurred by the neeenary concentra- 
tion. Each hifure !■ hif^hly eolored, and in cruthfui 
hai ibe artist tiern that the mtuifnatid oui observer 



eould mit juitly lake exception to the er>rreetiieaa of 
the execution of Ihe pieturea under bin lemtiny.— 
Ketipan^a Atiai of Cataaeoiii Diteaaea iuppliei a ! M^nitud Mid. Chrewiclt. 

BT THE aJVKt anTHOK. 

A PRACTICAL TREATISE ON DISEASES OF THE SKIN. Swnd 

American edition. In one neat royal 12mo. volume^ extra cJoih,^ of 334 page«p SI 00. 
Jtf" The two volumes will bti Bcnt by maO od reoeipt of Mm DoUars^ 



OWEN OS THE 0IFFSHENT FORMS OF I 
THE BKMiMTONt AND OF THK^ TEE^E^ 



One vciL royal Itmo.^ extra elotlif wjth anmenNii 



PEASLEE (E. R.), M. O,, 

Profcitor of Phyiiology sDd aenpial Pfttbolofy in the New Tork Medicml Collega. 

HUMAN HISTOLOGY, in its relations to Anatomy, Physiology, and Pstliology; 

for the ttE«« of Medical Studenr^. Wiih lour hundred nnd ihirljr.foar illuttriUioiia. In one J3«nd^ 

mtnt octavo voliune, ot over 6O0 pa^A. {Ifsm lU^f, 1858.) $3 75. 

It emhmccH k librmry upon the tapicM dUcasted i eeire tbii conlribtitl ia to phjvioldg LeBl leienee, 
Witiiiaili!(!Lf, aoU li juat wtiHtthp t^Acheiflnd learner ^* Hoi with vbjq tbuiJii, b«t wtth aceepth^nee bntifi- 
iiee<)* Aiii>th*:r advnutiiire^ &5' nil rnenn* to be over* rtecjui.^' We hiive aJrt-Ady pttid tt tne prneiieml 
laoheil, ever) tbie^ of reiil vulue in the wide riiL|e cota|) limed t of making abuDdfifit Hie trf il m lb* 
which i[ eintfrnee*^ ii with jcrent ^ktll compreife«d i preparation of tmr Jeeturei, and alu} <jif recrjiamcad' 
into iin iietHiro volume of but tittle mnre thmn tix tnj^ its further pemial rn>i«t eordinl!}^ tc i^ur alumni; 

liiindred nri«PB. We have not noly the whole iub- " ^ ^-j--; .- ...l ..i. . — — ... — .,_.i *„ „..* 

Jpet f>f Hittnjiifry, intereitiDf In lUelf, ably and fuLty 
diiruAteUt but wbat ii of inlitiitcly greaier ijttereat 
to the ftuileet^ Imsuiiie of j^reeier pra^tieat Talue, 
are jta rclutiHna to AnfitDmy, Phyi]i>]4>iKy^ oin^^ ^^* 
thologyt wiiieh arc here ful^y and ■atufactoiily act 
forlb* These oreat suppurtinf^ LtrancheE uf pfaciical 
medicine are thut linked together^ and while ettab^ 
lliliijif mnd iiiu«traEiug eftcn ntiieT, are ioterwoiren 
into a harinianinua whole. We eoniuieod the work 
10 ttudenta and filiyaLcimoi generally. — i^ojhtrt J J4 
Jtfvrn. fl/ MuL and Smrgtrff Dec* IB57* 

U far Bu r^Biea owr ejEpectation , We never ooa- 
fcived the pniiibility of eompTeninK *o mueh va|a> 
able iufof»tHVLnn lEiLo to cottipact a form. We will 
not oouuwe ipaca witJi conunendatioui. Wq ro-^ 



alreeomtnenfjatioa which we now extend to our 
reader!-— ^M^mv'^^' M»<i- RtioTdtTj J&b. 1659. 

We would reeommend it to the medical atudent 
and prHctiEiunKri, M* eobinining n«uniiniiry of aH that 
)■ knuwn uf the important lubjecta which it tre*t»; 
of all that it eemtntned in the great wurki of Simon 
and I^ehiitjiiiii, and the organ te ehf^fniati m gcneraU 
Maiter thi* one volnme^ we wuuLdiay to the mi^dl^al 
atudent and praeiiti oner— mailer tMa b'Mik And yon 
know all that is known of the great futidament&t 
principki of jTif'dicine, and wo bave po heaitatioa 
in layieir that it is an hynor to the ArJ^erieaa medl^ 
cal nrufesaiun thnt una of iti members ibyuld bav« 

tnMlaeed it,— Jl. Lvmi* Mtd.amd Surg, J^umai. 



FEREIFIA (aONATHANl, M. D., F. R, S., AND L. 9. 
THE ELEMENTS OP MATERIA MEDICA AND THERAPEUTICS. 

Third Ainertcan edllioUg enlargr^d and improved by the aiilhor; indtidin^ Noticcw of most of the 
Medicinal Substances^ in u#e in the civilized wurtd, and forming an EncyiEofjf^dta of Mnterm 
Medlea. Edited, with Additions^ by Jdsefh CAKBONt M. D.^ Frofe^j^or of Maierm Mediea and 
Phorniacy in tiio Univeji^iiy of Fetiii*ylv*nia. In two vary la^m octavo voJuoie* of 2100 iragevt 

1 typei with about 000 illuaimttoaa oa nume and wooOj atrougly b^^und ia Leather, wilh 

aodii. *" 



riuaed baod 



«e 00. 



PARRISH (EDWARD), 
Lecturer oo Praetieal Pharmaey aad Materia Mediea in the Pennsylvania Academy of Medieine^ Ap«, 

AN INTRODUCTION TO PRACTICAL PHARMACY, Designed aa a Text- 
Book i or the Student, and a^ a Guide for Ihe Physiciaj:! and Phflrmaceutisi. With many Fof- 
mulic and Prc'^cripUonft. In one handaome oeiavo volume , extra clolh, of COO pages^ wjih 343 
IJ]a»l rations. S2 75. 



A CAreful e lamina tlon of th!i work enabloa ni to 
■peak of it in the highest termi, s* beiag the best 
ireatiae on ptaeticAl pharmacy with whieh we are 
Reqiiaintei}, and an juvalunble 'emtt-mrcmm, not only 
to tha apotheeary and to thuse practi tinner • who are 
aecnat^imed to prepare their own medicines^ bat to 
avery medical m»n and medieal student- Tli rough* 
nut the work are inlerspersed valii^bk tsblea^ useful 
formu^n^ nnd i>ractica! hinta, and the whole isillus- 
trateil by a large numhar of eicelleut wood*enf rav* 

Ttiti is aJitufetltBr one of the most utefnl booka we 
baveaeen, ft li Just What We have iong felt to be 
aeede<l by apothecaries, itn dent i, and practitionert 
of medicine, moat of whom in thli country have to 
put up their own prescriptions. It hears, upon every 
fiagc^ th(! impress of praetieal knowlodi^e, conveyed 

in a plain common iensc manner, and adapted to the ^ |,j^ medical knowledge, from the purebiise of V ana- 
eoEuprehension of all who may res d it, No detail tyi, t„ y^,, qompoanLling of the most learned pre- 
baa been umitted, however in i^is I it ma^ seem, al- ] perintioni. The work i»by theahleit phHFmuceulUl 



bookf which contain! the leading fact I and pdneiplea 
of ibe icicnce of Pharmbcyi conveniently Mmnged 
for study, and with i pec ial reference Uy those featurea 
of the subject which potieti un especial practical in- 
terest to the phyiician . It fnrn iahet the student, at 
the commencement of hia studies, with that inTor- 
mation whioh is of the f rr^tcsE iTTiportarn^e in ini- 
tiating him into the domain orCheuintry and Materia 
Medlca; it famjjianxet him with the compounding 
of drugs, and auppliefl those mmutiiE which hut few 
practitloneri can impart. The junior praetitioner 
win, also, find this volume replete with iFtslrnctmu. 
—ChUTUtt&n. Med. /onm^J and K«vuw^ Mar. lySB. 

There is no nseful infomuHon in the details of tlie 
apothecary ^s or cminlry physician's itlBcc emdiicted 
according to science that is omitted. The young 

Ehysiciiin will find it an eneyrli>pedia of indiiftenaa 



tboof h really important to thedmpenaer of medjcine. 
'^S&ntihirn M«d. nAd Surg. Jourm^l. 

To both the country practitioner and the olty apo* 

tfaecary this work ot Mr. Parrish ia ■ g odiend. A 

Arafal atudy of its contents wiil give the young 

'Date n fumiliurity witii the value and mode of 

^_„Jnistering liis prcietiptions, which will be of as 

■mflh uae to his patient as to himself. — Ya. Med. 

Jffuntal. 

Mr.Parnah has rendered a very aeecptabtfl aerrice 

L |o ihs praetllifHier aad attideatj by fitraiihiiif Uua 



in the United t^tat^s, and must meet with an im- 
menae aule.^iVajAv«Ui Jtumal of Mtdif fut , April | 

Wo a re gtad to receive this eJtcelrent work. It 
will tunply a want long Mi hy the profession, and 
especially by the student of Fhurinacy. A large 
majority of physicians ate obh|ed U» cumpotiad 
tbeir own medicines, and to them a work of this 
kind IB indispeuaable.H— ^JV. O* Mddififcf and Surgical 
Journal . 



PARKER tUANQSTON), 

Snrgeoa to the Queen's Hospital^ Birmingham, 

THE MODEKN TREATMENT OF SYPHILITIC DrSEASES, BOTH PRL 

MARY AND SECONDARY; eomprising the Treaimiint of Con*t it ulional and Confirmed Syphi- 
lid, by a pafe and ^ucceaMful method* Wiih numerous Cai*e^, t'ormut^, and Ulinieal ObiKrva- 
liooi- From the Third atid entirely t« written Loadoa editioti. In one ticat octavo volume, 
oitT« doth, of 316 pogea, §1 75. 



$e 



ULANCHARD 



MEDiCAl. 



PmRlE iWtLLIAM], F. R. Sp C, 
Fmf^iir/f or Surgery in the VtiivttKity of AberdeFb. 

THE PRINCIPLES AND PRACTICE OF SURGERY. Edited bj John 

KsTLL, M. D., Pr"fi*K*c*f iirSupgery in fli*? Penna, Mtsdtcal College, SurgiJOti tothc P<?iiii^y[Y&uiii 
Ht i?»p 1 1 Ai , 6rc , In litie i^< r y h hfldiioiiie ix'iii vo yq [ tirat* J lenthe r, of ISO pogies , Wit b 3 1 6 11 [ u st ml i oas . 
S3 75. 
We knpw (if nit otKt^r «urf icsj wctrfa nf a mtton. 



tjcft, (ir wlicf e dtitijerii arc rtiofe iuuodljr or cleArly 



really hcauLifut^ iHiDwinf the matobiihiiif de^tcvot 
Oethctiua Ukvf hiQh thearluf wiXidi^eiiisriiviug jia* 
ArrLVetl. Prof. Pjrnep m tUe work tttiorf; u.*, itii.i 
eUtforaleiy (liHCUU«d uie prjAciplei of lu^gtry. «iqi| 



IH io hill upou th< ickiicc of tb« jirittf lurgeiy. — 



Tliflre iM itarctly a diiiMio nf tti« iK>D<*i or ioft t*"/*" '^'^ cffectqu) practice Dr^ii:inr.l Uf-Vii ihtMu 
p.rn, ffacfiiTC, oriTiil^enUufl, thut ti jxoi illuiiratteU **'^f haf » ijt. work upr.m Lli,t luj^jm hfr^iofr.ic, ...ncd 
by aceurore wmHl-euEfavingi, Then, aftiuu^ every 
iQiitrumera cin]^h>y«sJ uy Ihra watgvun ii Ihut rep re* 
■cuttd^ Thcjit iri^i'a'Viuga iirtt mrt ouly correct, but 

RiCOftD ipjj M.Om 
A TREATISE ON THE VENKKKAL DISEASKl By John Hunter, P.B.S. 

Wiib 0i»piuui* Additiuiirtj tiy Pu. RLeoitDi M*D. Tran?«lji1t»d and KdHcd, with Nuteti, by FitiiGM*!< 
J. BtTMsTRAJj M. V I LeL^turer on V^tjntrretil nt Ihe Coltegt; of Pliysiciaji^ and Surgeofj^i NVw Vark* 
Beooiid editi< n^ fifvUtd, ixHitiijamg u ttjriffnf Kt( llicoitA>'8 KEC«:?if LEctunEs on Uua NCi££. In 
oatf baiid^omi^ *icitvu vwlume, ««tni elolh, of 550 puges, with ei^r plates* $'3 25, fiWw Kauly, 

In rcvii-iri^ ibb work^ tbe editor has endeavored to mtroduee whaterer matier of intefe«t The re- 
cent iflv*»> ligations uf *y[dj.iUjg^rapht?rEt have added to ouf knuwlcdge of ihts Mibjet'^ The prinoifial 
iH^urce from wh^eh ihii* has been derived i* the Vulunieof '*Lcciures on Chancre, " pnWi^bed a icw 
niiiiitbi^ t^imv by M. Kk^NU whieh Qirord!« a It^r^ amount dfni^w and in^Crtietivf? maienul on muny 
ctiHifoverled poiiitu. In the pfcvitm* ediiiuOt &L Kicorii'» additions amounted lo neatly one-lluril 
of thr whijte, and with iLe mutter miw tiitrociiieedt the work may Ixf eon:iidered mpfK^eui bi> vipw?* 
tnd f xpe-fience more thorotrfshly and cornjiletely ihan any other. The value of the on^^'inul tfeah*« 
of Mr. iliinler U lucj well kuowp to recitiife pralfo. Perhups no medical work ia the Ectifiipii Ian* 
g-uttge ha* *o t borough fy ^tofld I be tei*t of tkrte, of has ?o completely assumed lim p<^>.''rr]i>fi *>f a 
cEa>biip, and a volume like ibe pre?*ent, amimmm^ ibe uniied labors of the hig^be^t imtbofiriti* oft *o 
didlcnlt and important a Htb^e^t, become!<i indi^peni«Hhb ioall whodup^ire to keep them :^Ivea un a 
Jtsvel with the progre^ii of lutjdical »cieuee» 



secTit is r icA, fometituei see redi ltd a pd ^ 

in t)ie noii^F lo ttamrftthe niaflt^r •" v,- 

self lof Ly« iTttorpreierai and iti^er lufici.p; ^,Hi 

ID LUt: wo rid in a liii;id liiid f^c(ft-t:{iy iuirili«;u»le man- 
ner, 111 ectucla^iOii we can buv tit tit tins it iiii«aii' 
letiaLdy '►'- '■— ' ^'^ -- ■-■■■ '■ -'■■'■- ►■ "" re 



Evrry one wiEl reeo^nirc Uie auraclivpuess and 
»ftlae which this wort dert^p* from Utus prflicailng 
the apiuioEit of iheMi iwo mrtpif^r* side hy *id*-, Hat 
It inufli ije mtiiiiMr d:. wliui huT' fikiute lilt; toriune^ of 
ilie book. IB iiiL- fuii timi it con lain'- ilie '*^inoM eom- 
j,u... .....I .,,i.„i^jj^t uf ii,,, vrrilabk* ifoctriitet of the 

M iii,^- wlttrh hni rver^en'n mudr pubbcn I afe »i' , 

'I iiJi'HK of M. RiitronI, idf'at which, if rtoi I phrase/ ,e 

uM.^ri'ti 11 riiJooi*-il,aieiiicontL'nabl>'domiiiEiJiLTiflvr thai it in i.i ...-. ,i i-.^.c ,Ph ,nv , ui-.it -^ l-*1-rl^ ^,iif- 
tiereioipre only been iiiLerpr^ied lb y mar<:or i^ftgrMkiliiik | tipian.— Ktrirmta Mtd. mmi Si»g, JouwHoi. 

BY THK 9AIW* fttrraOE. 

RICORI> S LETTERS ON SYPHILID, Translated by W. P. LATTiMoax, M. D. 

In one tieal oeiavo volume, of 270 page:** ejitra ctoLb. M£ 00, 

ROKITANSKY (CARL), M»D., 
Car>ttfir of the. trtiperia! Prtthuloj;ipn| Mui<am|aad Pfofeiior at tbe Uaivcriity nf VitinnaH *.o. 

A MANUAL OF PATHOLOGICAL ANATOMY. Four vdtimLS, octavo, 

bound in two, eiira cloth, of abutfi J 200 puires. 

KiMa, C\ H. MooBE. and G. E. Uav, |I^ 50 

The prdfcHJinit Ii t^n well aequaioted with the fc* 
pntntit>a of Hobijtunaky^i work tn neiid our ammat- 
ajice that thm ie ipne ol'lhe mi>4t protWnd,^ tb^rnagh, 
a ad valuable iMPijkm ever iisued tr<^rn the mrdieal 
l^rtM. It it ^^vi r^nifrif, aud hac ai> ELHin<lBTd itf eom- 
iTMrUnD. It ia ooly necoMary in annnnnce that it it 
■■4yed inafiinn Htcbeafi as ii cumpRiible with in 
aize apd prfttrv^t^^a^ and iti vaic fuNiri'WB as q 
iiiniter nf etiarae. No library ean be caLled com- 
plclc without It— Bujfaio Mitt, /ownul. 

Aa attempt ti> ^iveour reitderi any adrqunte \6tA 
lif Ibe vail Hm^tml of in ■true in; -n aecmnubiiird in 
tih*ie viilu!n«*fc, ■w'tiliHw fecbt^ nad Ki^pelest. The 
ejffiirt s'f ii\p< di^EnigiJiiihfiJ iiuthof U* eH>ntrrntmte J 



Tfiiui* luted by W. E. Swaiwe, Edwarx* Sikvi- 

#D ebarirtd hia text with Talaahle trurhCp That aaj 
attempt uf a reviewer to ep]t«^iniZB ir a. 

lyzed, and mu,«t end in a failart;. — H' ■ 

Aa thijila the bi|rheft nfiurce nf kti n 

Iht impft^tiint iyNirL't «f which it t^ J 

itodent cud nf^urd Lr» ba wUtn^tit it. 'i <u 

Iiubljmliera hMV^rniitled themaetve* til ,>f 

the pnifetiion of their country^ fnr tiu* iuiif^^iuK and 
beautiful editi(.ia.—^iuA«<^^« j0ur$tM.l 0/ M*dUmt. 

At a b»ok of refereflcv, therefitre, tnia wiirk miiftt 
prove ifi int^itmi^ible raliie^iiticl we a«an<>t r^Mi highly 
reroiaoiepd it to the protejiinia. — Chf^Htitom M^d. 

Thiit bmfk ii a aeeeuity to every praeiltloaar^^ 



In aiinali ipai'C ht« ;reat fund eif knowltnipri^t b*ia I Am. Mtd. Mottthtf 

RtGSY (EDWARDS M. D., 

Sroiflr Phyunni^p to the Gra^ral Lying in Hospital, Ae, , 

A SYSTEM OF lUlOWlFKHV. With iN.it*?h ami Addiuonal niuBtmdonft. 

aecood Aftiericaji Edition. One vohima octavo, ejttra cloth, 422 pagea. S2 50, 

BY TBI SAME ArTHOK. {Noir R^tn/jj^, IS-*^?.) 

ON THE CONSTITU riONAL TREATMENT UF FEMALE DISEASES, 

III oii« ueat r^ivai 12tiJo. vu1utit«f extra ctoth, of about 2IKI pftgi^. SI 00. 

K0YLE8 MATERIA MEDICA AND THERAPELTTICS: inducing the 

IWptiraiWfT]^ of Ibe Phn^macopuMB^ of London, E<hnbitrj?bt Uublju, at^d of thr Mnifed Stale*, 
Wttii many new medicine*. Edited by Jo^Krii CAk*opi, M. D. With ninety ^^if hi liluAtraliolta 
lit one large octavo volume, exira dolh, ol tkbyut 700 page*. i3 00* 



AND SCIENTIFIC PUBLICATIONS. 27 

RAMSBOTHAM (FRANCIS H.)« M.D. 
THE PRINCIPLES AND PRACTICE OP OBSTETRIC MEDICINE AND 

SUKGEIRy. in reference to the Proceiw of Parturition. A new and enlarged edition, thoroughly 
reviwd by the Author. With Additions by W. V. Keating, M. D. In one large and handsome 
imperial octavo volume, of 650 pages, strongly bound in leather, with raised bandft; with sixty- 
four beautiful Plates, and numerous Wood-cuts in the text, containing in all nearly two himdred 
large and beautiful figures. $5 00. 

In calling the attention of the profession to the new edition of this standard work, the publishers 
would remark that no efforts have been spared to secure for it a continuance and extension of the 
remarkable favor with which il hui* been received. The lent London is^iie, which was considera- 
bly enlarged, has received a further revision from the author, esptsciaily for this country. Its pas- 
sage through the press here has been supervised by Dr. Keating, who has made numerous addi- 
tions with a view of presenting more fully whatever was necessary to adapt it thoroughly to 
American modes of practice. In its mechanical execution, n like superiority over former editions 
will be found. 

From Prof. Hodg*^ of tkt Uuivtrtitf of P: 
To the American pablie, it is mnit valuable, from its intrinsic undoubted excellence, and as being 
the best authorized exponent of British Midwifery. Its circolatiun will, I trust, beeztenuve throoghovt 
onrconntry. 

The publithers have shown their appreciation of ; cine and Surgery to our librarjr, and confidently 
the merits of this work and secured its sueeess by* recommend it to our readers, with the assurance 
the truly elegant style in which they have brought^ that it will not disappoint their most siingnine ex- 
it ont, excelling themselves in its production, espe- peetationsi.— W«fi«ni LoHett. 

eiallv in iu plates. It ii dedicated to Prof. Meigs, ,t i, nnnecesear}- to eay anything in regard to tha 
and has the emphatic endorsement of Prof. Hodge, ^tjiity of this wort. It is already apprecTated in onr 
as the best exponent of British Midwifery. \\ e country for the value of the matter; the clearnessof 
know of no text-book which deserves in all respects jt, ^^{^ .^d the ftalness of its illustrations. To tha 
to be mure highljr recommended to students, and we phy.iiii's library it is indispensable, while to the 
eoud wish osee It in the handsofeverv practitioner, Jt^jeut as a text-book. from which to extract the 
^r they will find it invaluable for reference.-3f«d. material for Uying the /oundation of an education oa 
&mz4tu. obstetrical science, it has no superior. — Ohio Mod. 

But once in a long time some brilliant genius rears and Surg, Journal. 
his head above the horizon of science, and illumi- _„ .„ , . . ^. ^ ^. . ^ . „, , 
nates and purifies every department that he investi- ,, ^Y* ^*** °?^y ***** **»»* the student will learn from 
gates ; and his worlcs become types, by which innn- 1^ •" he need to know, and the practitioner will find 
merable imitators model their feeble productions, it, as a boolc of reference, surpassed by none other— 
Such a senius we find in the younger Ramsbothara, oUthotcopt. 

and such n type we find in the work now before us. The character and merits of Dr. Ramsbotham's 
The binding, paper, type, the engravings and wo<xl- work are so well known and thoroughly established, 
eats are alfso excellent as to make this book one of that comment is unnecessary and praise superfluous, 
the finest specimens of the art of printing that have The illustrations, which are numerous and accurate, 
given such a world-wide reputation to its enter- are executed in the hLghest style of art. We cannot 
prising ant! liberal publishers. We welcome Rams- too highly recommendthe worlc to our readers.— iSl. 
botham*s Principles and Practice of Obstetric Medi- Louia Med. and Surg. Journal. 



SCHOEDLER (FRIEDRICH), PH.D., 

Professor of the Natural Sciences at Worms, &c. 

THE BOOK OF NATURE; an Elementary Introduction to the Sciences of 

PhysicH, Astronomy, Chemi:*try, Mineralogy, Geology, Botany, Zoology, and Phys«iology. First 
American edition, with a Glo»*sary and other Additions and Improvements; from the second 
£ngli»h edition. Translated from the sixth German edition, by Hsnry Mbdlogk, F. C. S., Sec. 
In one volume, small octavo, extra cloth, pp. 692, with 679 illustrations. $1 80. 

SMITH (HENRY hT, M. D., 

Professor of Surgery in the University of Pennsylvania, &o. 

MINOR SURGERY; or, Hints on the Every-day Duties of the Surgeon. HIub- 

trated by two hundred and forty-seven illustrations. Third and enlarged edition. In od« hand- 
some royal r2ino. volume, pp. 456. In leather, S3 25; extra cloth, $2 00. 

BT THX 8AMX AUTHOR, AND 

HORNER (WILLIAM E.), M. D., 
Late Professor of Anatomy in the University of Pennsylvania. 

AN ANATOMICAL ATLAS, illustrative of the Structure of the Human Body. 

In one volume, large imperial octavo, extra cloth, with about six hundred and fiAy beautiful 

figures. $3 00. 

These fi^rures are well selected, and present a 
complete and accurate representation of tnat won- 
derful fabric, the human body. The plan of this 



Atlas, which renders it so peenliarly convenient 
for the studrnt, and its superb artistical execalion, 



late the student upon the completion of this Atlas, 
as It is the most convenient work of the kind that 
has yet appeared ; and we must add. the very beau- 
tiful manner in which it is " got up" is so creditable 
to the country as to be flattering to our national 



have been already pointed out. We must congratu- I pride.— Anurtean Medical Journal. 

SMITH^W. TYLER), M. D., 

Physician Acconchenr to St. Mary's Hospital, Ac. 

ON PARTURITION, AND THE PRINCIPLES AND PRACTICE OF 

OBSTETRICS. In one royal 12mo. volume, extra cloth, of 400 pages. $1 25. 

BT TBI SAME AUTHOE. 

A PRACTICAL TREATISE ON THE PATHOLOGY AND TREATMENT 

OP LEUCOKKHCCA. With numerous illustrations. In one very haudsome octavo volume, 
extra cloth, of about 250 pages. $1 50. 
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rr JONES QUATN, M. D., AND 
AlCHAFlb QUA1N, F. R, S., &e. 
ITtTMAN ANATOMY. Revised, with Notes and Additions, by Joseph Leidt, 

M.D*» trofcKHtir ol Aiiatumy in ihe Univertjity of Pennsylvania. Cornpfeie in two large oct^ra 

VDlume^, leas hi^f , lof aboui t hirte«ti hundred pogei- BeftuiifulLy iilyatraied witk over five liimdr«d 

«ngmvLng« oa wi>i>d* $& 00. 

We b»veiniheiitHtHJiiliirecomnicndiiif tbtitrnt- j perhApi, In any laJi|fd«fe, wb$«1l brin^i Ibe vtattt 
tin ofi ftBatftmy hi the moBt cttinplet« on that lub- L»f knuwledge forward to the mnct ree«Dl di«Q«- 
)«et fs the EngUiili lan^aiife; uid tlie only one, | Tcna. — Tkt Edit^wrgh M*4. 9md Snrg. J«mnuU^ 

SARGENT IF, WJ, M. D, 

ON BANBAGINO AND OTHER OPERATIONS OF MINOR SUBGERY. 

SectmJ ^Hilioti^ enlarged. Outi handj^ome royd 12mo. voL, of nearly' 400 {i»g«fl,wiiii ISS W«>od- 
cut». Exlra cloth, SI 40 j Icaiher, tl 50. 



Sargent^ii Minor Surgrry hai nlwrn^i be«!ii popalarf 
mad 4ete f vcd I y «o . 1 l f u ru iidirt e hti t kn^ > wi ed | e o/ tlie 
fa*>it fre^urnlly requi«itc perf^irmttiicei of lurgical 
art whkn cannot be en ti rely nndefitoud by attend- 
ing csljmcal Iccturrft. The art of hnadngrngt wtti^lii 
ia rAtiiLi.rly UDght In Burnpe^ im very frequently 
ovef|{>okeo by tearheri in ihU i^oantry ; the itudent 
anit junior prii(jlitN»ti«r^ therefore, irmy o^ft<5a f inquire 
thit knnwlrdge which thii lUtk volume io tersely 
and hapi»ily mpj>liei.«-C4arfit{«» M*4. /»«in». and 



A work thftt ha* been to long tnd favor ably kaows 
to the profeBKion us Dr. Sargent'i Minor surgery, 
nwdt no cotnniendljitjoct frntn n*. We w<m\ii remarlt| 
hyweFet^ in thli eonnectkm^ that miaur surgery icl- 
rlom gets that btteDtion in i^uf lehuolft thnt ju inj* 
poriniiiee deaerroa. Our larger workv ireaJto very 
defeetive in their teaehing on theae tm^Llt praetjeai 
piMnti. Thii little bonk will aupply the void whieh 
aU mutt feel wKcp have not itudjad itt ]^«a.*ir«#f* 
tnt Lanc*it March, I85ft» 



SKEY'SOPERATtVESURORRY. To one very 
liandtoDie oettvo volomr, eiirei cloth, at over 05^^ 
pagMf with about ^^ne h nod red wond-euti, #3 ^. 

STANLEY^a THBATISE ON DISEASES OP 
T H E B O N E3. 1 n ODe vol u me^ oe ta vtij «i Era elnth , 
ie6 paget. il W. 

fiOLLYON THE BUMAN BRAIN: i It StTneturej 
PJiyaiologyi aiad BiteatetH. Frumi the S«cond and 



Biaeb enlarged Lmjdmi editiitn. In dov oeta*o 
Vdlutne, extra cloth, of 500 pagei, with IW vrooA' 
outi. f^ m. 

SIMON'S GENERAL PATBOLOGV, aa Cftetfae- 

tve to the Ettabliahtnent &t Rattonal PnneipJea 
for the prevention and Cure of Jiiteiite. la oea 
neat dculvo vol nine | e^tra eloth| of SIJ j 
tl 2S. 



TANNER <T. H.K M- D,, 

PKyileian to the Hoipjtal for Women, &e. 

A MANUAL OF CLINICAL MEDICINE AND PHYSICAL DIAGNOSIS. 

To which in added The Code of Elhicd oi the American Medical A^ju>«iatiua, Seooiid 
Ainericiin Edition. In one ncai volume, small !2mo., extra clolh, 87 j cents. 
The work it an honof to itt writer, and man ob- I tjooertf it haa only to be teen, to win for ttsair n 
taina wideoircLjIatioa by lia intrintie merit alone. I pJiice upon Ihe thelvei of every medical tibrarf* 
Saiied atille lo tbe waati of atudiaati aad practi- ( ^Bottom. M§4 *m4 Surg. Jsurnai, 



Now Complete. 

TODD (ROBERT 8ENTLEY), M. D,, F. R. S., 

Profeuorof rhyttol<>gy in King'a College, London; and 

WILLIAM BOWMAN, F. R. 8., 
0emoattrator of Anatomy in King^i College, Li^ndoii. 

THE PHYSIOLOGICAL ANATOMY AND PHYSIOLOGY OF MAN. With 

about three hundred Inrge and beautiful il1u»tnitioaft on wood. Complete in oam larg« odaiv 

volume, uf 950 pageS| fenlhef* Frtc!* f4 50. 

S^ Gentlemen who have received portiitni of thit work, a» ptibtitbed in th« '« MfetiitrAL Nrwm 
^Hii Li&KARY/' can now complete ihi^if copies, if imtnediaie application be iD&de. il will be (m- 
tijahed at fullowa, fre« by mad, in puper coverti with cLoLh badu. 

Pa»Tb I., IL, II L cpp, 25 to 552), S2 50. 

PAiT IV. (pp. 553 t(tend, with Title, Preface, Contenti, dcoOi f2 00. 

Or, Part IV.» S^crtoM II. (pp. 725 to end, wilh Title, Pi^fii^, Contents, &c,), |1 25. 

One of the very 
ineflical preis. 



A naLflgnilicent eontribntion lo BrUtiih meoieine^ 
and the Amertejin phytieian who ihall fall to per ate 
It^ will bave falleo U> reud one of the tnott initrde- 
live hookt of the nineteenth century, — A\ O* Mt4 
*md Bu rg. JaK mal ^ ^ept , lh57 . 

1 1 ii ntor<- eon cite than Carpenter*t Prlae^o tei^ aad 
more modern th^n t^eaceettibleeditionof MdilLor'i 
Ekmenti^ ui tletaitt are bri«^f, byt luMeicit; iu 
dieterlpliont vivi^ ; itt tUiitt?attont exnct and cupi- 
out; and itt I an go age terie ajjd penpicuoaa.^^ 
ChAfltston Med. fommatf JiiEy, 185? 

We tnow fif tit w^>rk on the iiub;eet of phytioldgy 
to well Ada pled to thi!? WHnttof the medical ktudent. 
Itt etimtdetetiQ hat been thut long delayed, that the 
aiilhort might tecore areuraey by peraonal obierva- 
litfflp— iSl. Lauii M4d. m*d Surg. Jommatf Bepl. '$7, 



^ry bB«l booKt ever lamed from a ay 
We thtnk it inditpentaMe lo every 
reading mcnliea] man, and il may. with nil proprtetf , 
and With the atmuit adv&ntjige be ntat'ea tejcuhouk 
by any Undent wbc* would tiiorougbly ci<mprehend 
the ground work of medjetne. — 1^. O. M*4, NttrM, 
June, I8S7. 

Oar notlee, thfipgh il conveyt but a very feeble 
and iinperfeet idea of the mngnittide anri irnporLaaea 
of the work now under eonaide ration, already traa- 
aeendm itor Umict ; and, with the indulgi nee of oat 
Ten den, und the hope that (hey will perutr the ht^k 
for tbrmjtctpet, aa we feet wc can wHli congdeace 
fceooimend U, we leave it in lhc«r hand a fkir Iheni 
to jodge of itt meritt.^FJU ^^tAwtmrm Mid. amA 
SMTg.Jommal^ Oct, 1557. 



TODD m. B.l, M.Om F. R. S., ate, 
CLINICAL LECTURES ON CERTAIN DISEASES OF THE UKINAET 

OEGANS AND UN UEOPSIEa In oae octavo volutna. {Ju^tr h*fttsd^ J857J %l 50, 
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TAYLOft ^ALFRED SJ» M. O,, F* H. S,, 

L«ctar«r rm MHfical iurMj>rudeiide mn^ Chtimiitry is Guy'* Huspitiil. 

MEDICAL JURISPRUDENCE. Fourth American Edition. With Notes md 
Referenc*;* lo A merican Pecinions, by Ei^wakd Ua&tsbormb, M , D. In one large octtvw valdme, 
lealher, of over *ev€ii liuiidf«d payoft* $3 00, 

Tbi^ fiendard work has lately received a very ihoroug-fi ref-iiion at lb« handii of tJie nuihor, ^ho 

I ^as mirod'ijccd whalever was neeetiBi^ry tg render h complete and ^Msfaclary in carrying- oyt th« 

[ objecU ID view. Tne ediior has Ukewitt« u?ied every estsrUoD tii make ii tsqaaJty ihoroui^h wild 

r«gefd toall mailer* relating lo the practice o[ Ihis country. In duitig thi^, he Km cureluliy ejt* 

uiniaeil all ibat h&i^ appeared on the subject f^ioee ihe publioalton of Lbe Inn edition^ and huH incorjpo* 

raled all the new informftlion thiist pfe*«med. The work has (biu been cuusiderably increased lu 

m\tti Dirlwith^^tanding wbic^h, li has been kepi at ila fornier very moderate prLCtitUnd m every respect 

* it wilJ be found worthy of a eontiniianee of I he remarkable favor whn^b hn* ^y^rried it thf owgn ap 

~ Qy edilioits on both ^idei of the Atlantic. A lew notices of ihe former ediiiuu» are appended. 



we do not hMitatfi lo affirm that afTer hitTJng fiaee 

eoianuFDcad its p^ruwLj rewc«aid be pravaiJecf upot 

tR deiiit before coin;»|etii}|f it, ta the lait Loadnn 

edi;ioa,a]L the newly observed aad mecuralely re* 

cnrdeif fuel! have been iviKrteilT iaclaUiiig much that 

Of itvdeati either of law or medicine which i" "™* of Chemjoil, MtcroK-nplcul, and r«lbolo- 

will DOffoffe thtm innre cIomHit nr profitably j and , ?'=»' fricatch. beiidei p«peri oo nninernai ■ubjpcti 

etmld be ' ■ ' 



We know of do woik on Medieal JuriBpradeaee 
W%iitih euatftink ia the •ameipncs aaythin^ like tbt 
iame amount of viLlaable oiatter. — iV, Y. Jsn^mal 0/ 

Hq work upditi the Aabjeet can be pm Into the 



□ever brfore pubiitlie(t.-CAqrf«aiint MedualJoMrmat 

It it ant exceiv Of praioe tn lay that the valame 
befii^re av im the vtfy beat trratiae extant im Medieai 
Jariiprudence. In iA>mK thii, we do mn wish to 
be miiier»tLH>d at detrariing ffMin the meritp at the 
eaeeJIeoL wurlci of Befik/Ryan, TraiU, Guy^ aad 
alhi^rtj but ia latereit aad vulaewe thiok it raamt 
be conceded that Taylor it auperior to aisythin^ that 
hat preceded it.— JTi W. MtdUmiimd Stttg. Umrmmi. 



____ _ _ (leered to the baty practtrii'iier of 

, ctthtr etJUa^i, fur the parpoae of eaaaa] or liaity 
> V«ftireace, ihai would be more hkely toaffoid the aid 

iei i red . We th erefu re recoju inend j t at Lh e bea t apd 
^ ftifeat maaval for daily ate,— jImu Heart J^mrnai 0/ 

Thjt work nf Dr. Taylor^ t It general I v acknow- 
ledged to be tme of the ableit extant ob the luttject 
of medical juriapradenee. It ii ceruinly one of the 
nnti attraetive tjcHrlct that we have met with ; tup- 
plyiag to much both to iniereit aad iaatroct} L-hut 

BY TP« BAMB AUTitoa. {Nearly Rgadf*} 

ON POISONS, IN RELATION TO MEDICAL JURISPRUDENCE AND 

MKDtClNE, Second AmericanT from a ieci^nd and revised London edition. In one large 

octavn volume. 

The len^h of lime which ha» elap^d since Ihe irst appeai-anc« of thin work, has wrougbl au 
|f«at ft change iti the ?nbject, aa lo reqnire a very lhoroue:ii re virion to adapt the volume to the 
present wanU of Ihe profession. The rapid advance of Chemivlry has inlroduced ioto u-e many 
pew sub5tance« which mmv becoti*e fatal throug:h aecidenl, carelessness, or des^iffn— while at ihe 
tame tirn« j.i ha** likewise desiii^hatifd new mnd more exact modt^fiof founieraciin^ur dcieeting lhu§« 
prevjou^ly treated of. Mr. Taylor's position an ihe lending medicft] juri*st uf England, ha* dunng- 
this period conferred on hicp eiiraordmary advantages in ac<]t]irin^citperiGnce in all that reUtei^ to 
this department J nearly ail caHj;* of moment being referred 10 him for exam i nation* a« an eiperl 
whose (e&limrjny in generally accepted «s final. The ra:*ult» of his labors, ibe re fure. as gathered 
together m ihis volume, carefully weighed and billed, and prc^enied in the tjlear and intelligible 
style for which he is noted, may 1x3 neeeived a:f an aeknowiedged author Jiyj and as a guide to be 
Mowed with implicit confidence, 

WILSON (M ARRIS), M. D, 
ON DISEASES OF THE VESICUL^ SEMLNALES. 

pagBiy. 

WILLIAMS tC. J. BJ, M, D., F. R. 3,, 

ProfeaaOT of Clialcal Mftdkiae in Ijnivertity Col teg e, LondoD, ^a. 

PRINCIPLES OF MEDICINE. An Elementaty View of tlie Cansei, Nature, 

Trea!iiicnl, Dinguotin, and Pfognowia of Disea«; with brief remark* on Hyjrteiiicn, or the pre- 
a^rrat io a of h e al 1 h. A ne w A me r ican, from t he L h I rd and r e vi Aed London ed aiion , 1 n on© oct a v 
vdmne^ leal tier » of about 500 pages. $2 50. {Juai Issued.) 

The very recent and ihorotigh revision which this work has enjoyed at the hands of the author 
titJ< brought it po comptetely tip to the pre^etit »tate of the fiubjeci that in FepiH>dm:ing it no addHionfi 
have been f'ou'id necessary. The success which the work hat herelofofe ruet shown that its jm- 
po nance hu:^ been appreciated, and in it a pre^nt form it will be lound em i neatly worthy a conlmU'- 
ance of the tame favor, possessing a^ it does the strongest claitns to the atteuiion of the medical 
Mudent ftad practitioner} from the admirable manner m which the various inquiriei^ in the dilTerant 
branches of pathology are invei^ti^Ted, combined and gene raliaed by an experieaced practical phy- 
sician, and directly applied to I be inver^tigalion and treaiment of disea^^e- 
We find that the deeply*intereiitlas matter and 
ityle uf this b^^nk have so far ntioinatnl at, that we 
have uncuniciouily hun^ tipaa itt pagi?i> not t^io 
]MBg» iadced, fur oar own prog t, hut luaaer than re- 
Tiewart can be permitted to indalfe. We leave the 
farther aaaly lit to the tiudent and prnetitinner. Onr 



See '*Lallkmand/' 



jadgmflBl of the w^rk hat nLready been lufliciently 
expretted- It it a judiEineat of tlrnott anqutlified 
praite. The work It ant nf a con trove rtiaf, bat of 
a didactic character ; and ai tueh we hail itr and 



recritnmAail it fnr a text- hook, guide, and eoastJiDt 
ompaninn to every practitinner tad every ttudeai 
whw wiihet to extricate himtetf from tho well^wora 
nitt of empiricltm, and to base his$»riic:ticoof medi* 
ctae upun prinei{»lea.— I.9H^tii Lance f« 

A te<t-bnuk to whieh no other in oar language ia 
eumparable. — CkatUHon Mtttitttt Jottmii.1, 

No work hat ever achieved or maintained a more 
dtterved reputetinn.^Va. M*d. and Surg. JouriuiL 



WHlTKtfKAD ON THE CAUSES AND TRKAT- I 
MBNT OK AfiORTIUN AND STERILITY, | 



Seccfld American Edittoa. fa one vnlnme, oeta* 
TOj extra cloth, pp OUS. %l 7§» 
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BLANCUAED 5c LEA'S MEDiOAIi 



Hew and muob enlargea edition— (Now R^ad^, Oct, 183S.) 

WATSON fTHOMASJ, M. D., &c. 
Late Ftiy^tielnn to tbe MidiJLr#rx Ui^ipitali Jtc. 

LECTUBES ON THE PlimCIPLES AND PRACTICE OF PtrYSlC. 

Delivered at King's Collw, Lomloit. A new AmtTitnn. from the laM rcvi-ed ami f nltirged 

Ertfrlii^h edilion, wilh AdcJitifm!*, by D, F^anciji Covi^ns;, M. t>.»auih(>r i>f '* A Pramieflj Tr^?•ll^e 

un Ih^ Dii'fiL^eft tifOliildren/' lVc Wuh one hiindrecl and eiglily,(i^"e nii]!«lratk>nsiiit woch!, lo 

one very lurf^e and hand-ome vrduineT JiTipt?nal notMvo, *>f *ivef f'JOO cloMy phnled pufe* iti 

iuciftit type; the whole ^trungly buimd in ieaihcr, wiiU raided baridi<^. Pnce t4 2^. 

Tlie ptjUlJKbefft feel Ihat they mre rendcruig; a service tt» ihe Amerioaq profession m prc^nHiig il 

BO very moderale a price tbi^ vast bcidy of uniiad prac^tieat infi>rinanon, Whcilier ai^ a ffiiide' (**t 

the Hlifdent entermg on a course of itisiructiou^ ur as & book of refefenca for daily eoJihtdiumm by 

ibrt pfavliiiofit*r ** Wat son "a Practice*^ han [onf?^ jjccn reuurtjed a?i eeeond lo Done; iIil* »uuiidne!w 

aiii] Juine$.« of ili* tearhtngs, ihe l^reiidib and ld]eraltty ol Us viuw^j and Ihe ca^^y and dowmjE ?iylo 

ill wLicb it i* written tiaving won for it the po*i1itm of o. ^netnl fevoptte. Th^t ibis high fepuU- 

tion mjirhi be Jully maintained^ the anthur has *tibjecled it to a ihDroogh revi^iun; t*vtrj jKiriiuri 

btt^ been esiamified with *he aid of the mo^t recent fesearchesf in pathology, and ihe result* of 

mudern invest ig^i ions in both ihei^re'tical and pfsctlcal f^ubjeci:} have been caretully weighed and 

embf«tit'd Ihronghom it?* piige** The watchful semtiny of the edilor has likewi;-e introdncxd 

whatever po^^e^^ea imniediaie importuncc to the American pbymeiau in relation to diit^a^ea met* 

dent lo our ciimate wbidi wre little known in E^t]|:]£ind} as well a^ ihoije poinis in which txperjcnce 

here has led to diSerent mudea of practice; and "he hai al*o added lar|rely lo the frefiw* of illiHtrft- 

tion^i believingjhnt in thi« manner valuable a»>iistance may be conveyed to the student in dlnridat* 

ing the text. The work will, tberefor**, be found tborouglily on a level with the tnost aJvanecd 

stale of medtoat science on both f^ides of the Atlantic. 

Tbe iddilions which the work hai^ received are i^hown by the iact that nolwilh^iandinf an en- 
largutaeut in the ^ime ot the poge^ more ihHn two htmdred additional paee^ have been net^v^^rf 
to accommodate the two larffe volunie» oi the London edition (which *m\» at ten dollar^}T WJthm 
the compaf^^ of n single volnmej and in its present form it contuins the mailer of nt ieii*l lhrc« 
ordinary octavos, DeMevinjn it to be n work which shoidd lie on ibe table of every phyMciun, and 
lie In the hunds^ ofevery Mhident^ the publis^ber^ have pin it at a price within the reach of nil, miiUm^ 
it one of the cheB|>e*t lxii>kti a*i yet prt^i^ented to ihe American prnfesj^ion^ white at the *^mt time 
the beauty of itn tnedmnieal exeuution rentlern it it) exceedinj^ly attractive volume. 

It woiitd appar almoiil poinrr/Jnou?? to addoce co»iiaendaiory notice* of a work which haa »o 
[(vnj^ been established in the pni^itioa of a i<itflndnrd authority aft ** Wat^m^ji Praeijce."' A few ei- 
iract& ftre» however, t.ubjtnned from reviews of the new and improved edition* 

The ft»urth «(1iti-.n !v*w npT^ear*, to earefallv re- : T«e loctarerU thill, lii» wi*doin.hj» le«fiiiii|f,ftra 
vS«*<lt ai tfi aiM ' tn tbft rnlue nf a book equAttrd by ibc vni.c> of hia gradrlul i/ieiioi], in* do- 

silfeiiiJy Mckoov^ I'Vpf rlin Ea^liiti Inn- quracCt and fhe f«r tiigbef ^u^litlet oi cundyft »*f 

^un^e is rriid, t^' .11 cinn[mr)ir>a the bftt e^iuri^iy, nf innd^itTt aad of iccnefuus ti|ipn'c?iau'ria 



PjiUin^tic work on lUa VnucM^m aaiJ Prniftice mf ofinpFit m others. M^y be Inaf remati] tii intlraci 

niyste lu the Wh.»Ie rajsg** lU medioHii literature., ub^ nail to enjny, in the ifTntious ■nUflt'E uf }ii* dr- 

Ev^ry Iprliirp CiinT^JDi pruof of the extreme ansticLy , oliniug ftfarSi tlie hoafirt, (he ennfiurue^e nod liiva 

of the aotttor in kef-p pace wi^h br- ndvancing kaow- aJiiaedT daring his uaerui hf*^— A"* A. M44 'Chit, 

ledfe of \he rtay^ ami to bruigr ttie reiujis of the Jj*tn*(», July, lasM^ 

|«Uar«f nnt mi\y of vl-^ysieiiinst hut of ehemtati and . 

lutttobif i«ti, befofe bi> rotulers. wherever th»y can 

Ikd turned to uBefgl aeeount* And this km itatie witli 

iu 

II 

L»ii ^ , „ , 

ttckDOwleilgnicat of hia tiwn ohti^atiimi to them 



Wattnn^ft u&riv^UeElT perhape unapprnac liable 
wnrlc I ID Prartiae— ihe e«'»piouii acldiiumi ;nii(le ui 



,uch B tmxmX 4*ppT0CiuliHa of lije merit <tuc In the ^^"^^ H^l'' ^"" V^' «;htiMa> have f i ven it .ai itie an- 
ndu.tru.»i ob»ervfir, .urh a ^euema* desire to en* v^f'^>' "'^^ »?,^^'' 'f ^^"^ ^"\T"M!L* ^^"^ '^^^^'- 
^iiarafe yimagerand uwxti^ men, and nuch a caatiid CK'^rUM^n, Mtd. Jaantnf, July^ IfcaS* 



, = , ^ ^ . .- ^ I-', Lectuteri, practilif*aef<, and itusf r 

that one scarcely Mauwi whether to iHJinire roost the: ^.i^ rq^iahy ball tTie rrflppeuraue- 
pufe, aiiuple, fiPrcibte Laghah— the vnat atnimnt of i>f Wjukoh in thi- fi^rra of a new^i. 



ot 



ateful practical mforimtifm condcaerd into the . We merely d-J jyetice tw our own Ic. 
Lectures— or the manly, kind-tieartetl, anaJiiymiag ^j.« ^^rc, uf the wholfl pfofeiiion, if ^ 



character of the l4*cturtir shining iKrouirh hia work 
— LaadON M^d. Ttmtt mnd Gmmftitt Uet.3l, 1857. 

Thua theae admirable Vf.>tumes come bef**ffl the 
prnfeaaioa in thtiirfcoifth edidoa, aboaadiug in thoaa 
diatid^ukihed aitribuies of mnilemtioa^ Judgment, 
eriidil« cidtivatiiin* clearaeat, mad elnqiienee, with 
which ihey were from Ihe fuat Inv'eated, bat yet 
richer Ihaa before ia the reaults of in- ire pruhm^eJ 
nttaervaticrnf and in lh« able appreemtjon of ttie- 
tftteal advaueeM m pathf>logy and medieijie by oae 
««f trie nwtat proffmai* iiiedicat tliioltrrs of the ilsy. — 
L^ndam Laattt, Nov. M, la57. 



tn^J. WS 

aarcf uf the wliuta fprofessHKnt it we Uiunk him 
for baviAg, ia the Irouhle and lurmojt uf a larf« 
praeiiee, made 1ei«ure to «upply the hiniui cauied 
hy the ejubnuBtioQ of the paniifherU ttick tjj tha 
third ediliuai which has been aeverelj- ntH for ibe 
taut three year a. For Dr. Watson ha a not merely 
eaaaett the tfctarea to be repriated, hui ecattetcd 
thri'iaiif h the whole Wt*rk we fiad addltiuui i>r altera^ 
lions which ptoife ihat th« aiitlior has ia every way 
auuii^ht lo bria^ up his tejiehing to the levi^t ul ^.ha 
moat rcccai ageiLiiaiijani in ttlenee.— Brit* and For^ 



WHAT TO OBSERVE 
AT THE BEDSIDE AND AFTER DEATH, IN MEDICAL OASES, 

Published under the authority of the London Society for MedicaJ Observation. A new Amerieidi 

from the 9ecu:ind and revised Londoti edition. In one very bandeome volumei royal 12mtiM extra 

doth, il 00. 

To the observer who preferi aeearaey to blundera | Oae of the Gneat aida to a yonnf^ i»raeiitjoiii!;r w« 
mnA |ireciaion to eareleaaaeH. tkit liuLo tiouk ia ia* bave ever seen —i^tmiubJ^a rJi^wmai a/ M*di€m$, 
vaJoahle.^W. if. J^mrmat of M*tii€m§. \ 



WTLDE (W. RJ, 

Sargeon to St. Market Uphtholniie and Aara] Hospital, Dablin. 

AUEAL SURGERY, AND THE NATUIIE AND TllEATJUIENT OF DIS- 
EASES op THE EAR. In one handsome octavo volume, e^tra cJotli, of 47^ pfm^h ^^^ 
iJitjatfatJo^. $2 80. 
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New and mnch enlarged edition~(Now Ready, Oct. 1858.) 

WILSON (ERASMUS), F. R. S., 

A SYSTEM OF HUMAN ANAT031Y, General and Special. A new and re- 

vU>ed American, froin the la»t and enlarged Engli>h Edition. Edited by W. H. GoBRECHTf M. D., 

Prore>hor of Anatomy in the Philudeipbiu Medical Colle^rei &o. lllu^l rated with three hundred 

and nineiy-seven ei)gravingt» on wood. In one large and exquisitely printed octavo volume, oi 

over 600 large pagei^; leather. $3 25. 

The publi>ber8 truM that the well earned reputation so long enjoyed bv this* work will be more 
than maintained by the present edition. Besidei- a very thorough revi>ion hy the niithor, it ha** been 
mo!>t carefully examined by the editor, and the eflbrts of lK>lh have l)een directed to introducing 
everything which increaved experience in its use ha.s ^ugsrested a» de»iral)le to render it a complete 
text-oook for lbo«e seeking to obtain or to renew an acquainianc-e with iluman Anatomy. The 
amount of additions which it has thus received may be estimated from the iact that the pre^ent 
edition contains over one-fourth more matter than the la^t, rendering a ^maller type and an enlarged 
page requisite to keep the volume within a convenient size. The author has nut only thus added 
largely to the work, but he has also made alterations throughout, wherever there appeared the 
opportunity of improving the arrangement or style, '*o as to present every fact in i^a most appro- 
priate manner, and to render the whole as clear and intelligible as po^^ible. The editor has 
exercised the utmost caution to obtain entire accuracy in the text, and has largely increased the 
number of illustrations, of which there are about one hundred and fifty more iii this edition than 
m the last, thus bringing dihtinctly before the eye of the student everything of interest or importance. 

The pub!i>hers have felt that neither care nor expense should be spared to render the external 
fi^i^hof the volume worthy of the universal favor with which it has been received by the American 
profession, and they have endeavored consequently to produce in its mechanical execution an im- 
provement corresponding with that which the text has enjoyed, it will therefore l>e found one of 
the handsomest specimens of typography as yet produced in this country, and in all respects suited 
to the otficc table of the practitioner, uotwithttanding the exceedingly low price at which it has 
been placed. 

A few notices of former editions are subjoined. 

This is probably the prettiest medical b<Nik ever evident. Let stndenti, by all menni examine the 
published, nnd we believe that its intrinsic merits cluims (»rthis work on their notice, brfore ihey pur 



are in keeping with its exterior advantages, haviug 
examined ii sufficiently tit satisfy us that it may be 
recommended to the student as no Icbb distinguished 
by lis sccunicy and clearnessof description than by 
its iyp(>grnpliicul elegance. The wood-outs are ex- 
quisite. — BritUkand Fortign Mtdical Kevitw. 

An elegant edition of one of the most useful and 
accurate Kys'cms of aualomicni science which has 
been issued tnnn the preas. The illustrations are 
really bmutiful. In its style the work is extremely 
concise and iiroiligiblr. No one can possibly take 
U|> this Volume without being struck wiih the great 
beauty o( its mechanical exccutiou, and the clear- 
ness of the descriptions which it contains is equally 



chase atext-laiok of the vitally important science 
which this volume so fully aud easily unfolds.— 
Lancet. 

In every respect, this work, as an anatomieal 

f^uide for the student who seeks tu obtain know- 
edge which he hai not yet acquired, and for the 
practitioner who wishes to keep un that which he 
find^ gradually fading from his mind, merits our 
warmest and most decided praist. — Altd. iiazett: 

We regsrd it as the best sysrem now extant for 
students. — Wt*Urn Lancet. 

It therefore receives our hisrhest commendation. — 
Southern Med. and Surg. Journal. 



BY THE SAMS AUTHOR. {Just IssUed.) 

ON DISEASES OF THE SKIN. Fourth and enlarged American, from the last 
and improved London edition. In one large octavo volume, of o50 pages, extra cloth, S2 75. 
The writings of Wilson, upon diseases of the skin, 

are by far tiie most scientific and practical that 

have ever been presented to the medical world on 



this subject. The present euition isa great improve' 
ment on all its predecessors. To dwell upon ail the 
great merits and high claims of the work before us, 
teriatinij would indeed be an agreeable service; it 
Would be a mental homage which we could freely 
o^Ter, but we should thus occupy an undue amount 
01 space in this Jo«nia/. We will, howtver look 
at some of the more salient points with which it 
abounds, and wh:ch makeiiincompmauiysuperiorin 
excellence toHJl other treatises i>u the subject of der- 
nuttolugy. No mere speuulative views are allowed 



a place in this volume, which, without a doubt, will, 
for a very long period, be acknowledged as the chief 
standard work on dermatology. The principles of 
an enlightened and rational tiierapeia are introduced 
on every appropriate occasion. The general prac- 
titioner aud surgeon who, peradventure, may have 
for years regarded cutanrous maladies as scarcely 
worthy their attention, becanse, forsooth, they are 
not fatal in their tendency i or who, if they have 
attempted their cure, have followed the blind guid- 
ance of empiricism, will almost assuredly be roused 
to a new aud becoming interest in this department 
of practice, through the inspiring agency ot tnis 
book.—^m. JoMf. Med. SeUnctf Oct. Je57. 



ALSO, ROW RRADT, 

A SERIES OF PLATES ILLUSTRATING WILSON ON DISEASES OP 

THE £K1N ; consisting of nineteen beautifully executed plates, of which twelve are exquisitely 
olured, pre.-entinff the Korinal Anatomy and Pathohigy of the Skin, and containing accurate re- 



presentutioiiN of about one hundred varietie» of disea>e, most of them the size of nature, 
in cloth $4 25. 



Price 



In Iwaiiiy of drawing and accurac)' and finish of coloring these plates will be found equal to 
anything ot the kind as yet issued in this country. 

One of the best specimens of colored lithographic i We have alreadv expressed our high appreciation 
illusiraiiouR jhal have ever tieen DubMshed in this of Mr. Wilson's ('realise on Diseases of the Skin 
country. Tuo representations of diseases of the I The plates are comprised in a separate volume! 
skin, even to the most minute shade of colt)rlng, are which we counsel uli those who possess the text to 
remarkably ai-curaie, givin^jf the stadent or practi- purchase. It is a beautiful ipecimen of color print- 
tioner a very correct idra oi the disease he is studv- ing, and the representations tif the various forms of 
ing. We know of no work so well adapted to the skin disease are ss faithful as is possible in plates 
wants of the general practitioner as Wilson's, with ' of the uize.-Boslon Mtd.amdburg. Journal' Aon] 
the accompanying plHtt: — Med. and Surg. Re- I 9, IdSd. 
forttr^ May, la5d. | 
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WtLSON (ERASMUS), M, D,, F. a. S. 
THE DISSECTOR'S MANUAL; or, Practical and Surgical AD&tomy. Third 

AmertCttnT from the loi^t reri^ed tfid etilit|fed Enflifh e^iiion. Modified and rearraiig^d, by 
William Huxt, M- D,, D^EnoaMnitor or Anatomy m the Uiii*^f*ity ot P«niiBy|vtmiii, In <iiie 
tsr^ and liandfMDiiicj royal l2iiio. rotuiDe^ Itsattier, of 5S2 pag^e*, wiLb 154 iiliti^tJiitjoofi. SS 00. 
Tb« ino4ifica£ion« aiid addiiion^ which thi« work ha* ivcvitred io paBtejn^ rec^uly Ihrougk the 
iutbar'^ bandu, is ^ufficfenily indic4iied by tbe fficl thai it ii enlar^ by more [ban oii« bundrad 
pajgetf jaotwithslandiDg^ that it in printed in vinalter lype, and wiib agjreatt} e^dar^ed pa^, 

BY TUS &iL3Kl AtrTUOl.. 

ON CONSTITUTIONAL AND HEREmTARY SYPHILIS, AND ON 

SVFHiLlTIC ERUPTIONS. In one small octavo volorae, eitra doth, beaiitifiilly printed, witb 
fouraiquiiite colored platea, preBenliuif more Ibaa thirty varieiiet of syphilitic eruptions, fS 25* 

ir Tas aAit« Atnuom. 
HEALTHY SKIN; A Popular Treatise on the Skin and Hair^ their Preservm- 

lion and Man age men t. Second AmeficnOj froni tbe rourth London edition. Otic neat vofimie, 
royml 12mo.j e^tra cJotb, of about 300 pagteaj wttb numerous Uluat^tiona. f 1 00 ; paper ooimr, 
1^ cents* 

(Now Complete,) 

WEST (CHARLES), M, D,, 
Aiecottebsar to and £#flf tnm on Midwiferr at St. BartlH»luiiiew^i ficwpiiaj. PhrsieiBB Io tbe Hoautvl for 

dick Cbik4ren, te. 

LECTURES ON THE DISEASES OF WOMEN. Now complete id ooe hand- 

loioe octavo volnine, extra cloLb^ of about 500 |»ge9 ; price $2 50. 
Also, for sale eef^arate. Part II, beiog pp. 309 to ead, with Index, Title matter^ 

^., Svo^i cloth, priee St- 
^P" Copies done up in paper covers, tor inailing:* will be ecnt, fme of postage, to any addre^ within 

ttie United States on reeeipi of One Dollar in cntfent funds or po»tage Mampn. Sub^^criberft to tbe 

^MssicaL News and LtBRAST" who received tbe first portion of itiiawork ttSpobJiabedin 1^ 

abd 1S57, should Jose no lime in securing tbe completioti. 
Pin i wilJ no longer lie *old feparaie. 

Aft the tir^t part of ibi* work formed a complete treat if e on the Dise»*ea of the tJtertis, fo Part 
tt 11$ cowipleie in itself a» a text-buok on ibe aflbiaions of the Uterine Appendageff the Uvarie*, 
Vagina, BJadder, and External Organs. It will 1^ found fully to maintain tbe bi|rli eharacler ac- 
c|uir«d by Ihe prpoedini^ poriion immediaiely on its nppearanoe, and thfl wbde will cqniUtuie a 
reliable text-book on tbi^ mten^iiing and diAieult brancb ol practice* 

A few notioea of Part I are added. 

Ai a writer, Pr. Weit icnndi, lb our nplnipn^ k- 

be poii«tar'a thai bappy faculty of cioLbiDf LDitruC'- 
tKiU m enBy rarmcflti ; (^oitibinltig plcaiiiie wUb 
profit^ he \aSt hii pupili. in tpite nf ttie an«i«nl 



pruri^T uc i^nuBi Him ^Myntm* lh •fii-v "4 *,hv m-^ft. tvM^m, 

pri^vtrbt alouf t my a I Ttiail la Imriiiiif . Hia work 
ta one wbich will ool aaUtry the e£trem« cia eilber 
•ide^ but U ia ood thiit wul plcjuae the ^rcAt ma- 
jority whd arn aeeking crath, aod oac that wii\ cun- 
rmce thK Btudt'Dt that he hat comfnitted hlmtelf to 
a eandidf aaTe,, and vultiiitde K>*i(^^- ^^"^^ anticipate 
with pl^aiEirt the appearaace of the aeeoail part of 
Ibe wurkf wbich, LI it «quai» tbia partf wi]l com- 

KJete one uf our very bfit volumea dpon diaeaaei nf 
Bmalea.—/^. A. Mtd.-Cktrsrg. Rtiiitie^ Jyl>*; 1659. 
Wc iiiaBtDOWCODelude thia baati I ^ written iketcli 
wtth the cimdJetit atturancc loouf reader* that iho 
Wwfk wtll well repay pemui, Tha eoDacientiUttaT 

BIT ras aABLE avtuob.^ 



palnatakj Of. praeHeal pbyiteian iiaBpareBt oa eirerr 
page. — S\\Y. Jovrfmt a/ Mtdiein*^ Mai " '""" 



arch) ISSB. 

Wekndwof no trestlae of tb« Icind lo eomptete 
aai yel ao coaipaot,^€A«eaf« Mtd* Jffsnwf , Jann* 
aryj 1838. 

A fairer^ more boneitt more ear&eit, tad more re* 
liible mvesttf atnr of the mnny itiaeiti«a of woraca 
and cbildrpn ia not lo b« fmaqd ia any trouatrr,^. 
SoviAeTH Med. and Surg. I^mnmi^ Janaaij L8Se. 

We ^tadly recoDuncpd hla L<«:tuf«a km ifl tbtbif b- 
eat de-j(ree inatrdetjve to ail who tre intercfied ib 
o bate trie praetioe.— Lofut^n Lawutt, 

We have to i 



iV&tltj brieflv And d«etded1y, tbac 
it ia the beat worL on the auUJecl id aisy taiiga»g«| 
atifi that it itanipi Dr. Wett aa the faciU primt*^ 
uf Bf^iab obatetrlc aathora.— J^iJui^. Mi^d. Jourm. 



IJICTIJRES ON THE DISEASES OF mFANCY AND CHILDHOOD. 

Si^H>tid Amerieant, from Ibe Second and En I arced London edition. In one Tolutue, oeiavoi 
extra cloth^ of nearly live hitadred peges> $2 0€. 



We tiJce leave of Dr. Weat with ^rent ;ea]H:«'t for 
htm attainmeatat a da« appfeciatioii of hia acute 
powera of obiervatioDi and a deep ventenf oblica- 
tion fur tisia valuable contribatioa to oar protea- 
•Joiuil literal a re. Hia biiolc la oDdoubtediy la maiiy 
retpireti the beat we potteas on dl*ea«ei of children. 
J^mtlin QitaTt4Tljf JoMmal of Mtdital Srumei, 

Or. Well baa placed the profeation under deep ob- 



l||^at]Oii by tbia able^ tboroofb, and fiaiihedwork 
Qpoa a aubject wbieh aimoat daily caxea tti tliaat- 
moit the akiU of ih* feneral practitioner. Be baa 
with alafular felicity thieatfed hia way thro«|(b all 
the tottuoua labjrnnthi of thediffiiciilt antijecthe baa 
undertaken to elucidate^ and haa in wMStf of lie 
darkeit croraeri left a li^ht, wiiieh will m 
tixiinguimhed.—J^mkitillt Mtdieal J^nrmti^ 



BY TitE SANK AtTTKOK. 

AN ENQirmY INTO THE PATHOLOGICAL BIPORTANCE OF ULCEE. 
ATION Of THE OS UTERL la one neat octavo volume, eitr» cIoUi. SI 00. 

YOU ATT tWILLIAM), V, S, 
THE DO0. Edited b? E. J, Lewis, M, B. With nnmeroua md betotifml 

iliuatrattoaa. In octe very band«ome voltime, crown Svo., cnnuon clotli, filt, f I 20. 
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